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.. ’ ‘J' » 

:' =1' ‘ 

' l' ' ■ 

< I,"*' 



! t il , ■■ ! ' ■ , 




li 

.TK'.i 

,1 ■ i, 


: 


IINii 

\ 



, 

’ 


\ •' 1 

{ :i}' ‘ 

i.-i' ' 1 


L'll \'l. 

\ 


. ' “ 1 


11 <1 1 

- \\\ . • 

i 





■; 1 

• "Ti 



, > n * 

II 

• i '.'1 i 


.:i ! i ,11 

.. • M ' 

1 ') • *1’' • 

■■■lii* rr 


%><■ 

!. ■' i I 

III.. I>'; 

1 

1 

p t:’ ■ 

>• 



L'-l.- , 

•.■ ! I'-:.11 

0 i*. 

o "it 


■} 

>t ' J|! .< * 

® ■ 

1 'li.-lSIil 

V I‘J 

• 

, • 

r<’.. 

r,. (t 

1 


, . 


t-'. 1' . 1!.,' ’ 1 

i .'nil i-j 

O'T.’lU Vu 1 



„ 1 

1-.'I 

•o-'jyi ■•It 

1 

_ 

i 

. 

__ _ 



^RAYiMB'nUC KACTOBa. 


FArrORS AN > TliBIR LA)QARriHMH HBQIIIRRI) fN 
ORAVlMBTItlO AnALYBIS— 


To convert \ 




iiioN (Kc=-55 .S4j— rtmliuiicd. ! ] 

Fc'j hiUi Fc..(l’Oj)., : 2'7(»200: (H;!I 09 

„ „ ■ ' MiiO' I 0-77«3f: ‘l-SUl 19 

FboOj „ I’b., 009940 TS4172 

' „ WrOj)'. ' 1-80978 (1-270 41 

„ 2F«.,(t’ ()-9()j60 T-98ri2r) 

FeS „ F.' U-03f)2(i T-h02 91 

2FeS „ F.„(i„ 0-90820 J-9lfsl8 

FpS., „ S, 0-53402 T-727 90 

5‘{Fe(Nllj)j(Si),)^,en,,0} iiiU) 6-11083 i T-044 68 


tiEAi) (Pb=207-2) 

PI) into ' P1)0 


I’bCrO, , 


2PbOi-(), , 
3Pb'jrO^ 


2Pb(.;(),,l'l.((iH)„ 

]^b 


Vb 

K/V^oj' 
2Pl)f!0„ i;b(OH)5 


1-07724 j 
0-80597 ! 
0-93281 ! 

1-158331 
0-80022 ; 

' 0-68322 ' 
0-73597 . 
0-78»'7 
I I 

! 0 04109 ; 
! 0-09059 
0':)3831. 
I 

, 0-23315 
0-45514 
0-79993 


0-032 30 
T-937 50 
T 909 81 

0-003 83 
T-937 63 

T-83.f 50 
1-860 80 
1-897 00 

T-806 92 
T-839 22 
T-972 36 

T-37L34 
T 65814 
T-903 06 



onAiMKTWo rAafoaa,f 15 


FA(!TOItS AKD T1IK411 LoUUtft'JIMH ^RQUIUBDllS 
GkavImutuk; Anai.isis— euntinmd. 


1 Ek-^ 
j inoiit* 

* To eoiivoit I 

. 1 

Kuetor. 

1 Logarithm 
■ (to b« «(/(/*/), 


Mao.nekium (Me = a4-.‘i2i 

I 

- 

• 

• 

j % 

iMgt'lg into Mg** 


T-626 70 

1 .> 

1 

»> » 


0-74404 

1-871 95 

! 

Mk<' 


2-09127 

! 

0\VJ0 41 ! 

! - 



2-;i()?IO 

5-373 30 


>' »5 


2-985(^0 

0 475 0* ; 

I 

1 

711.,11 

0'l]e'tr)4 

’j-786 30 ! 

1 " 


' 's). 

3-67907 

0-50.7 74 i 

1 *’ 


Mk,. 

0-21839 

T-339 23 ' 

1 ’> 

Jt •» 


*0-30207 

i-558 79 1 


• 

• 2M.nC< 1 .; 

0-75718 

I.*¥9 20 1 



• iMK(l 

0-87)524 

1-9.32 09 1 

>» 


L'M,«SO, 

1-T)8109 

0-033 .-'6 i 



‘2(MjrSO,„ 7II„0) 

2-21356 

0-345 09 

»» 

•» »» 


0-278T4 

T-445 19 


1) »1 

1'.,()* 

0-03793 

•1 -801 77 

>» 

1 • 

»» 't 


0*8S0C0 

T-944 78 

1 • 

M »i 


•i-oriiio 

•0-021 79 

! » 

♦ 1 ** 


o-ssSos 

1 -949 23 

1 

• ^ 

»' >» 


1-39318 

0-114 01* 

»♦ 

MgS(), ^ „ 

Mg 

0-20201 

T-30n 37 

»> 

»» 

Mgw 

0-33491 

1-524 93 i 

1 

• 

M ANlJA.NKe 

E (Mil - f)4'9:{) 


• 

Mil 

•Mil 

■Ik: MiTo I 

*1-29128 

0-11102 

)) 

MiiO 

„ ^Mn 

0-77442 

1 -888 98* 

n 

jMiiOj 

„, Mil : 

0-63189 

T-800 04 


* ***■ lisc tlie PlioKjihsiu Table, m), 130-137, subtractiil^ from the 
MgjPjOj fuuuil the I’jO, iu it. • 
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.iJRAVlHBTBlO FAOronS. 


FjiCTOKS AM) TIIk'iU (LdOAIUTUMH HRQUITIBI) ,(h 

GiuvisiKriiio Analfsis -iwj/wkw/. 


Klc- 

nit'iiU 

T*1 

Yl 1 

Kacti»i. 

(to bf tuhlof). 

! 

Manoank«k(Mi1 — ^>4 !(.'() -i-iiu/d. 



Mil 

mill 

.'SMii 

0-7-2027 

l-8;i7 49 

»» 

" »» 

• ;iMii( 1 

0-9.iOl)7 

T-968 51 


MnS 

Mu 

0-63128 

T-800-29 ! 

:> 

” 

Mill * 

0-81529 

r-9il 31 


MiiSO, 

Ml) 

0-36377 

1 "rttio i>-J ^ 

>) 

„ 

Mill) 

0-46971 

6ii 


Muuouiiv (Ifi; 

- 2006) 



Hi; 

11 ^'S ink) 

Ik' 

0-80217 

1 -OO.'i 59 


* ‘ »> 

Ugi) 

O-93093 

T 968 

» 

HBjCI, , „ 

2Hg 

0-84978 

T-929 31 i 

ti 


HgjO 

0-88367 

1-916 29 : 

1 

Mdi.yiiiirn 

JM 



Mo 

AiiiiRon'ium |)iio.^|iliU'Uiulyhilii4e 




('irioil at 100“ C.) iiilo 1’ 

0-0103 

2-212 19 



„ HJ), 

0-0373 

2-571 77 

” 

„ into Cii.,(l’< i|)„ 

0-08147 

2-91160 i 


A'icKKr. (Ni 

58-68) 

()-78575 

1 

Ai 

iJiO into 

.Ni 

1-897) 29 I 


iNlTHOllBN (14-01) AND 

'1 



Ammonium (<8 042) 


1 

N 

N 'into 

mi. 

1-21585 

0-084 88 


>> >»• 

UNO., 

4-49807 

0-653 03. 

V* 

»» • ** 

^ NiiMO, 

fl-06780 

0-783 03 

it 

>» »♦ 

KNU, 

7-21700 

0-858 36 


« 

,, ,, AlbuiiiiiioMs 

6-25 

0-79588 


J» * »» 

.Oaffeihe 

3-46395 

0-539 57 




ORAVIKKTHIC FAOT^Ra. 


I'AprOKS ANJ> THKHl IjOOAIjITHMH Tfl!()I7ll!BIl ts 
(lUAViMOTHif Analysis— nmtiunnl. 


El,- ^ 
iiteiit. 


To roiivfjt 


f 


Kaotxjr. 


, (to Im; added). 


XnwwsKN (1 i‘(U) \vi» 



Ammonium 





N., 71,1.1 

(A-||,):*K.), 

'1-71642 

0-673 fj 


" J> 

:t sf.nio 

0-r,s6 04 



X., 

Il-L'-Ii^o, 

1-413 90 

• 

1* 

» 


in73!)7 

0-107 00* 


• 

•JKN",, 

1 S72II6 

(1-272 32 


, 


I■.•,l'l(>7 

0-181 38 

” 

• 


l-."7;!26; 

0-137 7r> 


MI:, 

N 

0-K2247 

1-915 12 

„ 

M . M 

NllA i 

:?-i40iiu' 

0-197 on 

*' 

-'Ml;, 

(-Ml,i,^<k. 


onsbT.T 


,Ml/’l 

• 

. N 

0*61 >•'6' 

1-418 (-I 



Nil., 

0-3Jb38' 

T-5'I2 95 



2MI,' 

0-21 2(T2' 

1-326 30 


»« ,, 

0-2.'>77‘J 

f 411 27 

n 

• 


>‘>"4 

0-74221 

1-870 .’>3 

• 

I’nosl'llollITS (P 




1' 

• P., ililo 

lA 

2-28S(:6 

0-359 ns 

«) 

I’A 

p., 

0-43604, 

T-640 42 

n 

j> »* 


2-18301 

0-339 23 


1) t* 

yiiiMPu,,, 

l-ti^,''24 1 

• 1 

0-217 02 

• 

• 

Vl.ATINTjf (l’t.= 


• 


I’t 

(Ml^).J'lClj i77l» 


0-06310! 

2-800 04* 

*> 

• ») 1* • 

2N1I.'; 

0-07672. 

‘2-884 93 

»j * 

»> It 

2X!I,CI 

0-24098, 

1-381 97 


>> ») 

(Nll^i„SC)^ 

0-29761 ! 

• 1 

>-473 611 


1] 





I.U ORAVIMETBIC PAOTORS. 


l''Af!'roER JiNri 'IllltH. IjXJARITIIMS UKQdlllBp IN 
CillAVIMKTUKI AnAI.V-HS— riinlillUld. 


uient. 

I'd I'tmvtrt 

Fill tar. 

laov't^riilim 
(Jo lie nddn/). 

. 

I’l.ATINL'M 

(rt 190-9;— eimiif. 


i 

Pt 


into K . 

,. 2Kt:i 

o-Kiosn 

o-3o(;7:! 

T-900 43^' 
1 -4.-^0 76 . 

>1 


,. K,.(» 

i 019371: 

T-987 -27 

■/ ” 

•» 


1 0-3D84G 

l-.h.OI 14 . 

If 

1‘t 

9Nll,ri 

'NM,).,SO., 

0-.Vl,slS 

T-738 <19 

" i 

1 

i ” 

0-07709 

T-830 00 

f 


! PoTASSit:M (K -- :!9-l) ‘ 



K 

K 

into KCl 

1-90GOO 

0-9.80 33 


Kj 

„ K„() 

' 1-901 GO 

0-0.80 .84 

' 1 

ft 

KCl 

(111 

o-47r)r.9 

1-077 93 1 

If 


KlIC,!!,",, 1 

9-.09390 

0-401 9.0 

’’ ! 

9KC'l 

\\J> 1 

0-G317I 

1 -.800 .'■)9 

” i 

« 

ft 

« 

... K,sn^ ; 

1-10800 

0 007 09 

i 

Kf’lO, 

KCl { 

o-.os.-^it i 

T-730 .87 

I) 

•J.K(.'10< 

„ K„() , 

0-3 loot 1 

T-.o.-ir-M 


' ” ) 

’ „ _ K.,S(I| |0'G98.<7t| 

1-798 06 


*Iiitcriiatioiial of ilcUTiiiiiiiiij; |iiiUi>.li wine ii(l(i|itc(l 

at tlic rnUiriiational Conpniws of Applii'il Olioinistry lii'lil at 
Berlin, 1903 (see Chcmiral Nmx, No. 3C1S.J Kcb. 4, 1910) 
The platinofihlorijle pj). is to he ilricil at 190-130' C., weighed 
warm, andt'he foilowiiig fiictoi's (ijoieli are hasisl on Berzelius’s 
atomic weight l’t = 107'2j used : - 

KjI'tWc X 0-30.'(Gv = K(?l (log. T-lXniS) 

„ X 0-1930.-)= K ,() (log. T-98r)(i7) 

„ x0-35714 = K",.S();(l..g. T-5528lj 


tt Tbe»6, arn tlic fuctors uikhI in conii(‘<*(joii witii the Iiitematioiiol 
perchluric acid n,>ethoit fur dotenilinin^r puusli (fteo note above). 

X Alsu reprinted in pamphlet foitu. 



OaAVIMRTRIO PifTOiaS. 

FAf(K»RS ANH 'I’HKIK TaWA^ITHMS RKQirUtRn iff 

»• inAviMKTiiK; Analysis— l^(mlinun^. 


Tociiriveil, ( I 

u / k' - \ 


K.u-tov. 

' Mn !«• addi'ji). 


I Potassium •%* * 

' K.,(> iiiLii I’Kl’l i rtS.S*] I O litli fit 

,,K„Stl^ I'SSOOO' (HC.Tir 
n 2K.MI :11J671 0'3:{I77 

• • • I • 

I „ , . K..,U), l- 4670 !i' 01611 4 fi»! 


1 

1 »’ 

„ 1l)Ui 

211s.X:,(yi,0,„4II,.O} 

i A, 

M 

into 2KIU 


•> 

2K<ill 


•JKOII 

" ’ 


K.,(M l , 

„ ' K„(t 

t» 


.. K.‘,it»l 

)) 


JK'dl j 

)) 

KNO 3 

•K 


Silicon (Si=^ 2 K- 3 ) * 

SiOj into Si »0'46932' T;671 (7 

j 

Silver (At;--. 107-88) | 

/};r.T into l!r 0;42r).66! T«6!!8 96 , 

4«C1 , 1 , As 0'7r.262j T-876 57 , 

(’1 0-247:(8l r-3y3 37 
„ „ IICI 0-2D442 T-40.'i54 

„ „ AgXOj^ 1 •18022 0073 80 

AkI „ I 0-54555 4-732 8? 


Sodium (>78=23) 

5fa into NaCI 2-54174 0-405 13 

-N.-io „ >l!k,() 1 34783 0-129 63 

Ni4'0 „ 2J4aCl 1-88580 0-375 50 
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aitAV'MCTmo vArn'ORs. 


'I'ACroHR ANll THEIR lAiaARITIIMR REQIJIUFl IN 
(iiiAviMBTKii: Anai.ysih -findimtal. 


K!<‘- 

lllCllt 

■ To c’otivi'rt ' 

» 

Kaot(»r. 

1 TiO^iirithiri 
j (to)'»' nddrd). 


1 

illln 

)— t'imlhnwd. 
Ni>..SO, 

2-2914.'i 

0-3GO 11^ 


>' »» 

. !(\ 

1 -VO'.iCS 

0-232 91 

>» 

>» M 

2NuM I, 

2*7422() 

0'4;ty 11 

1? 

)* 

2Ni.()|) 

i.'‘i9or),x 

0-110 79 




l'S9;!t!r)l 0-277 ;!0 


! NaCl 

n 

O-GOGr.7 

pT82 88 

j ’ 

1 » 

Millie >5 

1-13702 

5-157 4G 


: 2.N.CI „ 

Na..( > 

0-r.;)O2H' 1-72150 

• 

, ?• 


O-UOlViO 

T-9.57 12 

M 

NujCOj 

Na/i 

0-58191 

T-7G7 09 


\aNO, „ 

N 

0-1G ISO 

T-21G 97 

” 

•J Nil! >11 „ 

Na„0 

0-77484 

1-889 21 

»• 

.. 

Na„C(),, l()ll.,0 

2-G9SII 

0-431 OG 

»} 


Na„ 

0-32378 

J -510 26 

” 

>» » 

« 

Kaj(5 

0-43640 

T-Gil9 89 

Sr 

Sthontiijai 

SrOO, 

(Sr=87-fi.S) 
into Sr 

0-59368 

1-773 48 

>» 

SrSO< 

Sr, 

0*47703 

t 

1-678 54 

S 

Suu'iii'i! (S^OL’-OO^ 

Sn iiitw * R 

0-40045 

T-602 55 

»> 

4 

»* «» 

»' riaSd, 1 

1-7003G 

0-230 54 


ft It 

CaSO^, 2HjO 

2-16040 

0-332 52 

» 

1 »t »j 

H/(., 

1-22500' 

0-688 15 

_« 

tt t l» 

•(NU,)^0, 

• 

1-6605G 

0-217 63 





ORAVIMKritlC FACrOlfe. 


*1 


FACibliS ANI>*THKIK LllGArtlTIIMS llRQUIflBII IN 
IIAV1MET1110 Analysis— rmtlintieil. 




% 


• 

Hie 1 


To convert 

t 

Faclor , bni 5 irith.li | 



% 

♦ . .. .. • 

. .. -- j --i 


Sn, iMtuii (S = 32-0('i)— 


’ ■ . ! 
* * * 

’ s 

•'iO, 

into 


2 17660, 0-3.37 78 


1 „ 


tS'a.,M >, 

1-77410' 0 34;, 06* 

” 


» 

Tij^(Sii7= 1 IK 

• 

7) 

1-!')036(i, 0-177 14 

• 1 • 

1 '< 

tSil 

; Sn 

nilo 

SiiO, 

l-2696(il 0-103 66 

■' 

1 

.. SiJ 

• 

ZiNo fZii—0rr;^j7i 

0-78766 j 1-890 31 1 

i 

1 

Zii 

/li 

iiilo 

/nil 

1--J4176 0-09.6 09 i 



• 1 • 

y.nS 

l-19ii:.9 0 17:136 ' 

” i 

i ” 

• 

ZnCL 
*' • 

*/. 

C 


/iV> 


• Zu 

0-89.‘!;i: ^ T-90191 i 


/iiiS 



0 07087- T-826 61 , 


Kxdmp/i ’.— |•.■i27 iiniiiis of ii siiliaUii^'' gitve *0 f<l7i‘ fr'Oiu 
IJaSO^: to tiiiil tlio |i('m'iiliio«s of S( and S juVomiI ro- 
siKinlHo'.I.v. 

Since 1 •:!37 f;r.inis ('•■>47 f;riim I'.iiSd, 100 ejiflns will 
•. -8^7 x 100 81-70 

■l-;i37 " 

Taking logs. Uig. 81 - 7 <' - Ti) 278 S 

„ l-;!37-012-J87 


(snhtr.ieliiie) l-HiriOl 

Add log. (KaSl)^ into S(it) I-fill.^L'y 

l-3f,o!io- 3T8^ per cent. SOj. 
Add log. (SO;, into S) T-fiT)2di> 

0 - 9 l 2 'J 3 - 8-77 per rent. S. 

IMk. -Ii’ir.^t lind the weight of the. pp. that lOO.parts ijf 
sulistancc would give, then ;«ld tl*e log. of the*factor to get 
percentsgo of substance sough S. 




ORAV'.MKTIUO FACTOns 


1 \. 

~r 



Lo^'arithni 

(to mlded). 



VOLUMBTKIC FACTORS. 
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VoMrMEri’IlK! FaWORsT 

Definition .—A Noniial Solution of, a ri'affont is one Uiat 
Koutains in a liirr tliat proiiorlion of its*moli'Ciilav wiirl^t in 
"ranis wliicli < onusjn)U(is to l OOfi irrams of S. «l'*ilc, hydiooon 
or its r‘i|ui\aIoiit. 

Tims, a uoimal solution* of liviirocliloric aciil contains 
3C'-1C8 "rams HCl, por litre: jnil norniaI«su]]iliyriu acid 

49-03,s grams H.^SO, per litre. I’otassinni peiinan- 

z • 

ganati', K^iMn.,0„ in acid voluiiu^i, yields .'i atoms of oxygen, 
cquivaliiiit to 10 atoms of Lydrogeii; lienee a normal solution 

of pcrinaiigaiiale eoiilains grams per litre. 

Noniial alk.'il’* solnuons .ire siiiili lliat a go.'ii folnnie 
riajuires for iieutraliziitioii an wjual xflilume of a norm'll acid 
solution. * 


Normal lIjSff, 

grsini's 

1 c.f. -(l•ol!)■l:ifS ii^sti, 

O'dl^odO Sdj , 

„ 0'04U0:i0 S(l/. . -• 

Loi;urillin)8 

•i'GOll ?)3 
5-GSI 01 
2'G03 39 

Nonnid IlCl 

1 e.c. 0'03G4G8 llCl . 

„ . 0'U;i546 Cl . 

2'5G1 91 
3-549 74 

Normal *11 NO., 

1 c.t. - O'liGSnlS UNO., 

„ =0-0G-J01 NO.,, 

„ :-()'05l01 N./);, 

5-799 AG 
•J-79-3 46 
5-732 47 

Numial lIjC.jO, 

1 c.e. = 0'QG:>.0‘J4 I1..C.,0„ 3ILO . 

,, . 0'U4.W08 H.C..(), . t 

5-799 51 
5G53 29 

Normal acid 

1 c.e. = 0-01401 eTii . 

„ e-0017034 Nil.,. 

„ ^..’Ouseof) Nil, Off . 

5-146 44 
3-231 32 
5-544 69 


„ =. o’] 008 * Nii.,lf,07 . . . 

=0'19088 NaJVJ,, lOlU) 

t-003 46 
V280 76 
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Nurtniil 
(I'mtiniwil}. 


Normal KOII 

t 

Normal NaOIl 

Normal NaXO 

Normal alkali 


VOIrtlM.'STBIO FACTOBS. 

VoLUMirriiio Wirroiis— cmil'uwjl. 





2 147 70 

„ =ou;i:(A:ji''a(()li)., 

2'!)68 71 

=U 050i)ir> OaCOj 

2-699 27 

< 

„ =.-0'0sf)Gy3r.ii(Oii)2 . 

2-932 95 

„ -.01/17757 J!a(Oll),„ Hll.d . 

1 197 99“ 

„ “O O'JGO.'S JlaUO, 

2-994 25 

„ =0-U201C xMl'O ... 

2-304 49 

=0-04216 MgCO., c . 

2-624 90 

= 0 056108 K(.>H 

2-749 02 

=0-06;il K-COj 

2 8311 48 

.. =0-18811 KIIC.H/V, 

■|-274 18 

„ =0-108119 KJ ,,ll,,(l,, II..O . 

1-033 90 

-0 098124 , ‘ . 

2-991 78 

„ =0-141098 K.Na<;"ll'.(»,,, 4ll,.,ti 

T-l lU 52 

„ = 0 046008 Naf 111 

-2-602 15 

.. -O-lJo.-l NaJ'O, 

'2-721 28 

. 0 '4"'"8 N.i'( 1011/1 . 

1 155 58 

„ =0-084008 N a IK'Uj, . 

1 

2-921 32 

1 = 0-056108 KOn . 

'2-749 02 

=0-0471 KjO . 

'2-613 02 

1 * 

• 

1 = 0-040008 NaOTI' 

2-602 15 

„ _ 0-031 Na.,0. 

2-491 36 

« 

1 C.C. JO-053 NajCO, . 

2-724 28 

• „ =0 030 I'Oj .■ . . 

2-477 12 

=tf-022 CO, . . . 

2-312.42 

• N 


1 C.C. = 0-060032 110,11 A ■ 

5-778 38 

„ =0-0:!4<J 1!//, . 

2-542 83 

„ =0-061924 U.liC, 

2791 86 

„ =0-0604 nIi.,h,u, . 

2-702 43 

„ =0-0951 1 • Naji,!)., 1011/) 

2-979 73 





VOLUMBTIIIC PAtrOfia. 


VoiariUBTiac ^■A<.■l'OIls— eantinued. 


Normal nikidi 
{emUiuual). 


N 

To 


Ag.NO 


3 


N 

•10 


loilkiie 


N 

10 


I lichromate 


^rama. 

1 (.-.c. - 0 070027 IlsCflf p,, II,,0 . 

— 0i220-lH liciizoic acid 

„ 0 U'<>io64 butyric „ 

„ - O'-l I04.‘i2 ceriitic* „ . 

,, - 0 000048 lactic > 

-0'O()7024 pialic 

- 0 oleic 

„ - 0"jr»('i25G jialmitic 
• - 0-j''12*i‘t*tcanc „ 

,, - O-o7r)0'J4 tarliiiic . 

-018814 Kl I ( .,11,05 
• 

1 c.c. ==■ 0‘0I078S 
„ - O-OlOO-^O A”NUj 

„ .= 0-003540 Cl . 

= 0-00581(5 NiiCl 
,, =u-00535l)2NrcCI 

„ =0-011002 K Hr . 

,, - 0-O('715il Kf.l . 

.. -OOliiOO--’K1 . 

--0 010-JO-J N.-iI'.f. 

„ -O-OOOlOO N...,llAsO, . 

lc.c = 0-003203 SO... 
.-.0-001W38 Jl,_,SO, 

„ =0-012008(1 Nii.,S()5. 711.,O 
„ - 0-0007110 K.^S03, 2I|,,6 

, =0-C^18.2 Na,,k.03, Wl,l' 

„ =0-0040l8.\.sy*,;.^ 

• • 

1 C.C. •- 0-005584 fn* . 
=0-007181 M) . 

„ . (5-011084 KeCOj 

.-0-01510 * FcKO, . • 

„ -0-0-*780I2FeS(>„ 71IjO 


bicMrilhnib. 

2-845 27 
T-086 53 
2-041- 80 
1 -01^21 
2-054 47 
2-820.23 

1- 450*07 
C408 07 
•1-453 70 
, 2-875 l’IO 

• 1-274 48 

2- 032 04 

2- 230 17 

'3-J49 74 

3 -7 06 80 

, 3-728 37 

i 

I 2-075 02 

3- 872 51 
2-220 10 

J 2-012 50 
S-702 32 

* 3-5'35 56 
13-013 10 

j 2-100 07 
3-987 42 

2- 391 8(t 

3- 094 13 

3-746 9.» 
j 51-850 37 
2-003 86 

• 

2-181 50 

5-441 00 
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VO/.UMSTBIC I'ACT'OBS. 


VoLUMKTiuo VAcroim—-continued. 

' 4 

^ RruuiB . 

Tliiosuliiliiilc- 1 c.c. = 0 0l’lf?2 NavS^Oj, 

,.t =0-O1 l'C921 
„ -OO03r)40CI 
„ = 0 (]07‘J'J3 lir 


Catjiium «f (!a - h 0-07) 

' N 

1 I'.c. jy iieniiaii)'anatp-il OO^SdS.'i gram C'aO 

- 0, 0()ri00;!r) uram ('a( I<) . . 
„ =(i‘()l)ti()0Si gram 

3011,. ' . 

„ normal oxalic aciil -raU'iloSOor) "ram (!aU 

Oryjt. iixalic acid X O-'lll - CaO. 

.ferrous aiuuc miiiui sulpliatc x 0'07143 — 1 laO ‘ 


CiiiomNK (G1 - 3r)'4(i) 

N 

1 c.c. jy Bil\"r sohilion'- 0‘003r)4C "laiii <'!1 . 

I 


1 N 

1 C.C. araeriious 


= 0'00.')fi4f) gram iN'aCl 
or tliiosiiliilialc aolutioo 
= 0'003r)^G gram (11 . . 


Chuomium ((lr^52) 

Metallic iron x O'310'l ^ Or . 

„ xO-5yG8«--Gr(>j 

„ xfc-K780 = K„(VV- 

„ * X 1-959 =l>r.rrO^ , 

Ferrous ammonium suloluitt! x 0*0143 =» Or . 

„ ' x0-085;i-CrO. 

„ x0'12ii3 K.,(>.,07 

X 0-2747 =l’i;(Jr(), 

• V. 

1 c.c. j Holvtion = 0-003333 gram GrO, 

„ • „ =0-004903 gram ItjCrjOj. 


I 20594 80 

2- 103 .33 

3- r)49 71 
3-902 00 


: 3-447 70 
rl-oyy 27 

' 3-934 91 
2-447 70 
J-GI7 3S 
1 2-853 88 


3-549 74 
3-70G 8G 


3il749 74, 


T-491 94 
T-775 86 
T-943 47 
0-285.40 
2-646 40 

2- 930 90 
V097 95 
li438 91 

3- 522 84 
3-690 45 




votUMHTnio wrrrtius. 


Vdlbmktrk; l''A(fj'unti— rimtinited. 

Ujpirjihms, 

(loPPKB (Cll = M’S?) 

1 ('..p. jQ stihilidii — O’OOGSiVr grum Cii . . !5'803 25 

Iron =(i>|i|MM* . ■ * .•lO'OrrOl-l 

Komius iuuiuuniiiiii siiijiliaLi' X O'1022 - , r">lO 05 


Cyanikikn (CN =26'01) 

1 I'.c. rtilvcr siilutioii- 11005202 gram (!Ij[ 

.0005101 gram 111'M 
- 0 013022 gram KCN 

N . . 

„ , 7 , iolliiie = O OOJ255 gram K( '2< 


hi'VlO 17. 

3!'7:V>72 

|2ll16f< 

I 3'512 55 


l’<)TASSllt.M I'’l ltlaKVAMIiM(lv,i''i‘('v,„ .'’Oil,, •122'34S); 

Metallic irmi x 7'5rt.‘l er.s;-l. |iola.'Mum ferr(i".viiioile'•■•''7‘i 0!) 
I'VriMus ammoiinim sul|ili.ilex I OMO -cryst.^wtaf * 

siiyii fcrrocyaiiitle . 0 033 12 

I’oTAMSiiiM Kkuiiic^ AXinn (K,,l'’e.,('.v,,. —C58'4) I 
Metallic iron X 5'.S',15 . [iiiian'iiiim fi-rrieyaiiKle . ! 0 770 48 , 
ll’erroHs aliiiummim siilj)liaU' x 1 •084 -]i(il,aariiim ! 
ferricyaiiiile . |0'22(i34 

N ' i- 

tliiosulpli.iU! X 0'03292 — potassium ferricyaiiiile,, 2 51 1 4(* 


• JoLii ^Au= 197-2) , 

1 C..C.. normal oxalic aciil =0'0(i57 gi'am gold . j2'8l( 57 

j 

> ImiiNB (I = 121^(2) I 

N ! - 

I C.C. tliiosulpliaUi —#'012(192 gram iofline , ! 2 103 53 


Iron (Ke^SS'SI) 

N 

1 cT.. puniiangaiiat*!, ilii'liromaU', 

or IbiosuIplAitd , ■ 0'0055S4 Fc * iT'74(l9i> 
0-007184 FeO . 3-866 37 
„ ' 0 007984 Ke.,0, f 3'902 22 




28 VOLirMOTiRIO PACTOBB. 

' J 

VomuEi’nici I'AcroRs— amtinueil. 

Lead (]’)> = 207' 2) . 

, N 

1 c.c. pormaii^anate ^O OIO.'IC gram lead 

1 C.C. iimiial oxalic, aeill = 0-103(3 gram lead 
Metallic iiMii 1 •».■)£) lead 

Ferrous aniAoifiiini sulfdiale x 0 201 = lead 

Manuaxbsh (,\Iii^ri4-93) 

Vet»illic iron X O' lOlf' Mti . . , 

„ , X O'OooO MiiO 
„ X 0 7783 - .Mii( 

Ferrous ammonium suljdiale'x 0 01)07 MnO 
„ x0’1112- ilnO., 

Cryst. oxalii'acid x O'O.SilO MnO., 

1 c.c.aoliilion - 0'0O3r)47 gram .MiiO* 

„ „ =0 004347 gram MuO„ 

MKKoimY (Hg = 200-G) 

Ferrous ammouiiim suljdEile xO olir):^ ||o , 

X 0 01)24 HoCl,, 

N . . ' 

1 c.c. j-jj solution -- 0 ()2000 gram Hg . 

• , =0 02080 gram Hg._,() 

„ • =Cl’027ir)2 gium HgClj 

I • 

MiTUOGBN \S XlTIIATBS AND NITJtlTBS 

1081)2 N ,03 = 7()-02 

Normal acid x 0 0040 =-J);.^Oj . .* 

„ xO'iOll.-KNO, . 

.Metallic iiti) X 0'37G1 =1IN0, . 

„ xO'0031)-KNO' , ... 

„ X 0-3224 = . 

Sii.vKB (A g = 107 -88) * 

iVc. j^‘Naq = 0010788 gtain Ag . 

„ =0016989 „ AgNOj 


3'0i5 36 

. T-oin.-ifl 
. 0-208 41 
. ■ 1-421 9-1 


. 11-691 79 
. 'T-802 77 
. ! 1-81)1 15 
. 12 - 9.57 01 
. IT-OIO 10 
. |T-838 00 

. '3-549 80 

. ! 3-038 19 


T 708 80 
1-840 33 


3-302 33 

’2-315 31 
, 2-4,Vj 80 


; 2-732 39 
' I -001 75 


T-780 68 
T-D08 40 


2-032 94 
2-230 17 







VOriUMBTRIO p^cipns.* 

Voi.VKBTHlft I^Acn'Ais rmiiimva. 
SuiiPnuKKiTKi) (H„K ^ S'! 07 

1 fi*c. iirseiiious solution - O'OOinOG gnun II ,S . 


Tin (Sii = llx-T) 

Meliillic iron x IW'" =lin . 

F«ri*oiis aininoniinn snl|ili.*t«*X O'lT)!4 tin . 

Kactor for iodinr or pci ^^lang.inatc ssliitioii, 

o-oori!i;ir). *. 


/l\c (Zn = 6!i ;i7) 

.Met,illic iron xO oSO'J-Zn . 

X O'l'JNo -Zllll 

K(‘rrons ainniorniun siilpliatc x 0■0^ ai - Aw 

• .. xii’igu--Zn(t 

1 C-C,’solution 0 00:ii;CS*gij.ini Zn .» . 


K I'J’RC) M KTEK A N A1, S. 

1 c.«. NO 111 . N.T.l*. ■ 0-r.2.')7 ingiii. N 


1-3402 

NO .. 

1 -6075 ,.. 

N.,0,, . , 

. 2-4 i 21 

NlO, . 

.2-8M1 „ 

UNO, 

=.- 3-8000 

KNol 

=•4-5151 „ 

KNO„ 

==30X^0 „ 

NaNOj 

== 3-7986 

iNay»0, 

= 5-2294 


--3-3516 „ 

Cjll.NU, 

. =3*170 „ 

♦» 


anil 7li0 mni^ 


‘ill 


jJ^arithtnR, 


it-107 5) 


; 0-0‘2(! +x 
; 1'I7!) !»S 

I 


I :t-77:? 42 


r-7G7 SG 
i T-X62 41, 
I 0-022 21 

! i-oi; 45 

In-514 2« 


1 -lof. :h. 
0127 17 
0-229 81 
0-382 40 
0-4 i 0 39 
0-570 88 
0-654 70 

0‘188 82 
0-679 62 
0-718^5 
0-526 26 
10-500 89 
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I'c^r 1181 ' ill C*ali'irai tiff 
liistruiiiefita. 


For use witli StiMidunl SotutionH. 


Tempera¬ 
ture * C. 



1-- 

Volume of 1 
C.C. riHhiecxI V. 

• J6 

Weight of 1 
Litni of Water 

Viiliinie of I 
(iram o) Water. 

Vnlniiie corree- 
ponding nir>i 

1 Iritre at J.V r. 


gr.irns. 

e.r. ,• 

i-.c. 

r.e. 

5 

998*6 

. 1 0014 

998-3 

1*0017 

6 ■ 


” 

•4 

1*0016 

cw 



*5 

1*001 1 

8 

'4 * 

»i 


! *7 

1*001.3 

9 


•» 

l-OOll 

10 

998*5 

1*0015‘ ' 

999-0 

inoio 

11 



1 

IMiOoS 

i-j , 

99t-1 

l-oniii 


1 -OllOK 

. 13 

•3 

]*i)nl7 

1 *0004 

‘ 14 

-1 

1*0018 

•s 

1 *0002 

15 

•1 

1*0019 

1000*0 

VOoOO 

16 

997'9 

1 *0021 

*2 

0-9998 

17 

•8 

1 -On-rL* 

■4 

0*9996 

18 

*7 

1*00*23 

•6 

0*9994 

19 

•5 

1 '002r‘ 

•8 

0*9992 

20 

•3 

I *0027 

‘ 1001 •) 

0*9989 

21 

. ‘2 

1 *002^ 

' *3 

0'99.s7 

22 ' 

907*0 

1 *00:^0 

i *6 

0*99S4 

23 

99(.-8 

•1*0032 

•8 

0*9982 

24 

•6 

1 *0031 

100-4-u 

O-99S0 

25 

-.3 ’ 

1*0037 

*3 

0-9977 


CoKKpiriiAT'* OF Angounn)s OF Oasks IN Watkic. 
1 volnniu of WjitM tliHcolveK Ht 7 (<'i iiini Pri-Ksiiri'. ’ 


\'47'i 11194 1*019 


Atii'tylone, .• . 

Air*, . ... 

^AmmoiiiH, . . < lfoJ<*08 

Ckrl»(?ii inoiioxiilo, O'OjiSJJ? 

„ dioxide, ,.1713 

Olilorine, , . \ 

llydrogisn, . . 

,, HulphiiliL 4‘37d6 
Methane, . ..0*06-473 

Nitric oxido, .. 0’07381 

Nitiaus ,, . 

Nitrojjen, . . 0*02348 

OxyKoiJ, . 0*01890 

Salpliur dioxide,. i 79*789 

* Cttlcniutcd from nitrogen antf oxygea. 
*,* Hydn^gtu chloride—506 voln. at O'* II., 
.442 at 20% • 


. ! urc. if» i 

11*73 h7.:i il-31 1*15 

10*02882<| 0*02006,0-022«5 0*02046 | 

1048*2.'t' s9S‘67 770*201 
0*03219i 0*02816 0*025J3 


i 


OWrver. 


I ‘>-5Ji52 
0*02064! 0*01955 
4*0442 13*58.58' 


2*3681 

0*01883 

3**2;J26 


1^*0.5002! 0*04;{66 0*03902 
10*06628 i 0*0570 ), 0*05V.7 
1-134C t^»*9196 : 0*7778 
0*02130:0*01857 0*01682 
0*04397 I 0-038021003415 
69*828 ; 7.6*647 ' 47*276 


1*03 : Winkler 

0*01870: %, 

696*17 

.{ •hUmar 
0-02S19 Winkler 
O-S -8 || Kxl'fo'Kl 


2’1i)65 

0*01819! 

2*90.Mi 1 

U-U:U9S 

0*04706 

0*6700 

0*01542 

0*03102 

39*374 


Buck 


Schonrehi 

Winkler 

Si'hbnfuld 

llinrielfrt 

Winkler 

(liiriiiii 

Winkler 

SidiJiifeld 


1 At BT* C. 

474 at 10% 458 at 16*, and 



BKOIPHfKlAIJS OF NIIMIlKItS., 
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Vaixk ok KRrlKlllloMrfl. 







• 



No. 


No. 

lUu'iprocitl. ! 

1 N(». 

A-. - ' 


]' Nil. 
i 

K<*p||>ioc«l. I 

1 

3 

81 

I •0822fi 

T 

fii ' 

•ftlC,39 

1 

1 91 

•01099 { 

2 


82 

1 *08125 

02 1 

*01*118 

[ 92 

•0108C ' 

3 

•3333.'! ; 

3-3 

, •021130 

t>8 1 

■015S7 ' 

■ 

•fil()76 I 

4 

*25 1 

1 

•02941 

04. 

•01508 

94 

•010<7I 1 

& 

•2 i 


02H57 i 

1 »'’•’’ : 

•01..89 

96 i 

•niOC.:i’ 

6 

•Kifisr 1 

30 

1 -02778 

; *>. 

•0I..15 

90 : 

. •|»1912 ! 

7 

'J428rt 

! 37 

■02708 

•>7 

•*»l 198 

1 ^7 : 

; *01081 

8 

*126 li :18 

[ •','20:12 i 

! 08 • 

•01171 

, ^3 i 

*01020 ' 

9 

•iini ! 


■ •02.'.i.4 

1. 09 

•01449 

. 99 ' 

•01010 1 

}0 

•1 

40 

•1*25 

■ 70 

•01429 , 

' 100 1 

.•01 

11 

•09091 ! 

41 

02189 

' 71 

■ilM09 

' 101 ' 

•09990 ' 

12 

*088u8 

42 

•028,si 

7<ik 

•**1889 

I 10 -' 1 

■00980 

i;i 


48 

02:;2ii ! 

i 

•0):!70 1 

1 io:i ! 

■00971 

14 

■0714:'. 

■14 

•022.78 • 

1 

•0185] 1 

104 ! 

: -00962 

Vi* ! 

*05r»ij7 

1 4.-, 

' -02222 

1 r.o 

•01888 

1 105 

, •0095-2 

li> 1 

•0026 

' 4»; 

; -021:1 

1 '« . 

*wi8]<l ; 

[ 10.: J 

L 00943 1 

17 

■0f.S.'2 


j •0212S 

! 77 ' 

•01299 1 

: 107 


IS -1 

•0.9iif.O 

48 I 

1 -02088 

1 7.S • 

;ol2“.2 

i*'' i 

' -OJJO-JO . 

19 ' 

•062i):{ 

49 1 

1 • '2013 

1 79 

•01206 

109 

•110917 

20 

•Of. 

, .30 I 

1 0.* 

■ St) 

•012.'. *1 

no i 

•009<*i* 

21 

■04 70-2 

, 51 ! 

•01901 

SI * 

■012:16 

11) 

•0O901 

22 

•0161.0 

5-2 I 

I •1.1923 1 

82 

•012-20 ' 

' 112 1 

, -O'^soa 

28 

•04818 


! -01 ■'■87 1 

■ 8'^ 

i'0i-20r. 

ii8 : 

•0**885 

24 ' 

•04107 

' 54 

•ol.s;.2 1 


•:*1I9I 

m 

■00877 

25 

•04 

f,r, 1 

•01.S18 1 

1 

H5 

1^1177 

116 

•09870 

26 ' 

•08848 

5*1 ’ 

•(*17''(i j 

■ 80 

•0110:t 

lift 

••008S2 

27 : 

•08704 > 

57 1 

i •or;:.! ■ 

■ 87 

•01149 

117 

*00865 

28 * 

•03.571 

58 i 

; *01721 ; 

S8 

•01180 

! 118 

•i)OS47 

29 , 

.•03448 i' .99 1 

1 -0109:) 1 

89 

•011:41 

119 

• -00840 

30 1 

•03333 1 

i 

GO 

! ' 

•(HG67 1 

• ! 

. ,90 

*onn 

^20 

r -oosoa 

Gx. 1 


O-n.3882. 






17 

17 






Hx.2. ’«‘>x 02flx 

2 = 'O2328 x 2 = 0-O4OC.-2. 




43 

43 






3. \‘’®x 005^ 

82 8? 

. 3 0*0*JJ 

^2" 2 

^=0-006l. 
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USBFUl. FACTORS AND DATA. 


VAIilonS (JSKKUL FACTORS. 

To ponv**rtt I *'nilipluT j liocnrillim 

(jnmis ]K'i lilir into {jnnns |»i'r rnhifi foot, . ! 437*00 i 4754 
„ oiuict>s(av.) „ . ! 0-JI98S4 1*999 497*.; 

IK. „ . ' 0-0O243 I L>'795 3773 

,,i „ prr fluid OJ5. . . i 0*43847 , T 641 939J 

,, ,, |H>r giillot) . . I 7‘* j 1*845 0980 

^ ' 1 
Grain}) fter gHiloii into <'wtH jmt niilljon p.illniis l**27r'r* ' 0*105 6839 

,, prjiiiis |M‘r 0*0142S6 ii*lfi4 90‘.J0 


pHc‘<*iiIair« infoj:rraiiij. [ht llnid oz, , , 4*875 O’fiiO 978] 

PeTOf-ntitp iritx* gniiiiis I'd* 11».-*. ... 70 , 1 *84.5 <J980 

Litres into (Uil)ic ffi't . . 0*O3f»;!?] ; i;'r48 0345 

CiiKic iiiclies into |;alIoTiR . ... 0*003004 ' 3*ri.5fi 7949 

„ fw‘t „ „ . . . 6*Ji?79 ■ 0‘75'4 3386 

„ janld. IBS-IW ! 2-2 i! 5 702e 

15*68 grains pi*} gallot) ~ I ion ]e-i million gallons. 

» OrUivi^le by 70. 


rpriM’L Data, 

I. JTrtt.K and V’o/nm^f{ of Jitnltfs. 

Area of a rirfde r-radhi.« 

. ' IT-3*1415926 

4 4 

Volunje of a .sphere - Tr* „«•-1*1888 

V^l'iinie of a cylinderirr®/* / ^ radius of base 

• ’ //-= height 

Surface of S)»her« =4irr^’ ■ 4 ts=-]‘2'5664 

II. Spenjir. fJravity. 

2'o »’otjverl ; - ' 

(1) Degreea of TwaihR’lDs lirdrometer into sp. gr. (water 

= Jf'00^—multiply bv 5 ai6l add 1000 

(2) Sf. gr. (water--1000) into degi-ces of Twinblell’s 

hydifuiiet)^—siHdraet lOM) and rijvidi' by 5 

(3) The spl' gr. of gas.^ ijf-ferrecT to atniosjdicric air ha 

.. 34*52xmol. \vt. niol. wt. 

omty =— 

**4 ^ 

1 kilflgrammcjrc -7’2330 f«Hit»)ioiindR, . . . , 

rffK>t-pound —0*13825 kilograimnetijl'K, .... 

« 


l.o{.':irlUimN. 

0*497 1499 
0*622 0886 

1*099 2099 


0*859 3IP‘‘ 
1*140 6804 





UKK or li(K2Ai:r^lIMS. 


p 


l^OTIW ON IrfHMKtTIlMK. 

VcfinUion, —Tli(.'ln;jaril)jin of a mjinlM-r N \f. t in* vahn* of j; whicb 
giitiHliisKtilii* Wpiati(ni uf- N. when* o i.s soim- iiuiiihcr. 

* Tlius ii a In* lo (wliifli i.*^' Il|‘ hitter ol iWiL'i's’ nr tin- nnliinirv 
lo|.r;uilhiiif , 1 , Un* Inu^ifitlini t.f iliat •! Umh» in , ,niil llwil ol’ 

iniv nunilKT lM*t\vwn JOiK»\\ill I><* i»^*alor titan Jt-ss 

iliati :i, llial. il may In* iv|n,*sciiti*U ti\ 2 fbli*\v<^(t jiluci-s ol 
(Itrimals. 

I'y means (tf a table of t\fo numbers niav be imdliftl'S'd 

l'»«ri‘t.ber b\ addiiKf tbeir Invuriihms a'el dindfilhy xifUmctiiiti ihclv 
bisjirillinis, the m <*a('|j ease benie tlu* niimbi*|^ corre-jnnnliTi/* 

t.t» the biearithiii tlins' tibiahteb, <»f 

powers, is )terlVirinetl^n inultipbeation ni the biLMritlim f>i the immhef 
by tite imlex cft tlie |«»uer; smuI Mvuiiilniii. ur extraction ‘-f,roots, hy 
tlivision oi tiie loearitiim ot the niiiiibei b\ tin-imlex of iht root. 

Tin* iiiteenil part «*!' a loearhhiu fi calleil tli<* charnrh'rinlir^ the 
•lecinml part the imniiiastt The ehanicierisUe maybe eillierpositive 
or ne:'ati\(* (»■.(/.. 2. ’2}* b\ii tin manti'‘^a is fdv'ay'i The 

iiiaiit'issa* oulfi are reeisleiv*! in the lable*-. lire chaiiu-teristics always 
lieinj.; foiiiKl by tin* lol{owiii.i» simple rule'*:— 

0) KermnijlK.'^s ^reai**r iban unity, the .•.haraohifi iv \t'<me htm 
than tile muiuIkt (if dii.'its ami i' 

( 2 ) Kor^imiibers les^ than unil\,^he ehann*teWsti.‘ (me tjr'ni-r 
than tin* nuuiher of ciphers which ]>reciMe tin' iirsl aiguilicant ti^^ic, 
and ifl lutjalh'e* 

Ex. lioe. 4.'t7‘aP --2‘fi410.'l75 

lje«. 487r)8 Mi;ior.7r) 

4'’'57r'S (I’l5t]ir575 

boK. l-.illof»75 

• 

NrffaHvf aiv itali'ulsiled acconliiij: !•» tin*, onliiiary 

rules of .‘ 4 l<:^;hraic addit^ui and sublraelnui. A few e.xiunjilcs wil\ 
show the methods em]doyed. 


. (1) Addition— 

Add 

3’2t>S.*»427 
? (ilMimS 

+ 5 added to S gi^'es + V. 


Add 6^874 Hr. I 
2ir245.(J:i(^ 

5-a]^02it0 

+ 6 is inereased to + 7 hy the 1 
earned everlnnti tl«e manti.ssiv, 
}ind4-7 addetl to 2 j*ive» + 6. 


*Tho negative sign is phwed ev* r tin* eliaAieteristic t«> indu'^e tha ?U <Uone j» 
• negative. ifplaci*<l iu front, like .iM|t*dmary negative aigti,bothcliaructeristic 
ami iiiutitiaKa woiilil Wtaniie nCj^adve. 
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OflK OF r/)fiAl{ITlTM». 


Ndtkk oi fiOGAKiTfiMu— aMtiinual. 

(1) A<l(lifiun coiitinutd. 

Add a'56:i2sr4 ' Ad.l !t-301 (WOO 

3'24(ir)2Sl 2-ii02()029 

1 -iduosasi 

IlfiiTtlii* I 1 l•arl■i^■d oviM fnaii the 
lnaiiliHS<r is aildcil In /'iviii^ 

2, and 2 addul lo 2 -t. 

(2) Subtniction - 

tlie Mgn oi, In- chann t' i i.'li^: in t.hr lowir liiui, uiid 
:is above. ' 

rroni 2*6847658 From *J*;;46Sri,‘{7 

Subtract 3*2468543 Subtnift 

5-4:i7iOI6 2-fiSt.S!)lJ 

3 htic(inie.s, on chnn^iu^ 
iU'i b*'fu,+3. and this 
* aiided t«+2 ^v<js + 5. 

Kmm 5*6843252 

Subtract 3*7856810 

8W6942 

IJrn'f'JiP 1 earruMl rt/iT 
siildimdud ftoin ogives 
6; tlicn cliiinging 3 
iifi<i+8 and .uldiiig it 
to III we iuive ?(.*■ 

4 

. V»riR.- Wlmn the logjiiihih ot u iUMi>f>erT.oiiKiKtitig 

ol'the ligures oi Jess Is rn|niiv(i, it euii l>e 'ound iitiniedmUdy in the 
: but if tlie iiujjiliers efUiRi.st of more timn live ligiires. a little 
ealculafioii is ivqniied in order to tind its eorM ^ logiu*ithni. Tlij'* 
ealcululioij Is gn ally fucKitah^d l>y the use ol' a tahln of proportionul 
partH. ft will be^seen»ou ndereinit to the Ul)ies. that the dilh'r 
eiJCCH lH*tM%en the logarithms of titiiitbers diU'ering by 1 in the/ifth 
lignre I'umain r(.*DiurKal>lf constaii^- for ;a great many sucetuuiive 
iLUUibei*s, exrej)tat tlie he^intjing of the tables, wln-iv Uie changes 
an* ratlier rajud. Thus, from (iOotKt u> OTbtK) the dill'ereiice hetweeii 
atiy two coij-uciitlvc logaritlims is ur^lormly 65: f.o., Idg. 6()51I 
frr4*.S22H!i:jri) suhtrucW from log. OtJolS («-1 *m22!Kh) 0) pv*« (i5. 
Au]i]ios4*,*tbeii, We natuire the«log:i.ritfini of u number consisting of 
six (if seven fiAires, us for insljmce 0(s>ll*37, bow do we iuo(x*en to„ 
find ill * 


Ib'it* 1 is earni'l omt (nmi the 
niaiitisifte. and lias In he slib- 
imcLed from 2, giving 3 . tliuii 
eliangitig the 5 into i 5, and 
adding Lliis tt) S, we liay« i 2. 


5*8098155 



iisw or r^MiAKiTjrM^ ^5 

NtH-Kf, ON L<»‘WAlljTIl\fc-*rOTt/lWWf'd. 

*ThiB i« done as followH:—wriiu down tin- next low’d 
Lo;;,. 'JGf.n - 

then. ^iJiw liir dilVt-rtiiicf iii 1 iti lillh l^;un‘m;ikf‘ ,i dilifiviMM- 
(»l (;5 ill tlie l(i;:;iiilliin. ;i ililli n-ucf ol JJT wilf in.iKr ;i liiih’ • me <d 
iir)x :57 t-'i. * 

. ■. Lng. GU;. 11 -i;; - 4 ! -24 4 

In the til fill' of (•■r'l'i'itrii'iiKtl _/<<»-A.V. •■i. lli' iiiimunf hi 1 m* ;iil<!i*d 

l«n i-ven' h*iilii ii! ;i iitiii ir rt-fi'-ifd. asid l»y lhi> yhli ihe aixive 
iXiSidl iin\ h«’ ivihIy foilinl llius: ^ ^ 

• 

bijr. GtiMi -■ *1 

I'l •ji'irimiia) |irni i<>i '.‘i *». 2i» 

lYdjiiirliMiiai ji.’ul ltd '*7^ 4G 

(‘nliver-Helv. '.h • r'liinhi-t !<• i-p. •'«;(, <»t nieiT M‘iTe.sjii«iid 

tu ;.:n <'11 l•^<.!l'l(hni, j • tiMiml i'\ ,i ni<ilii"l cv.iitlv 
<»l lliut ^iveii hIk 4' . 

Exmiifile -■ Kiiitl lln Iiuinh'*) v\ljiK>e loj;. u 

li’jKf'iM; 

l*i;<. Si;;,-JIG 

V2 

10- 002 

20- •hooi 

s;ih :M>2I tilt nniiiiifr i4'i|iim'il. 

1II tile .diove ex.iihj'lt the tullei’i^iie Ite'weeii (Ik iriven 1 k>^ k 
the iievt •hiwiT ill l!ie liihle.s Im-ui^ '2, liie rf|inivd iiiiiiihel will* 
eviili'tilly lie hrlween hikI S.’»re;M‘M. Mie.'i tlie. pr"]M»rlidiiul 

t<ii' 2 18 10 tiiiti that lor >4 i> In. ^Suhtr.ietiiiii.' thal i'oi 2, nauiel;. 
k). we have 2 \v\0^ Ainie.\ a eii.hei tv ih^* 2, siiiee tlio liourc to he 
iouiid will ot'eii]>y llie iievt devniial Jitaie. .uid th| iiiiinhei* 20 tblle 
ohOdoed l^ the )iroj»orti’iiul pai* ha tlie lieurc *1. 
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ajMVUTATlON. 


’oMrUTATlON. 


TIu* l'oll(»\Mh!» cxJiiiipii*.' will Klnm’ sonic, of the nicthoils th.il. in;iy 
he usc<| \\il.h ^r<‘al JMlvuiihiuc for, rcdiiciiig hilxnir 
lln* ivsulls of aiialytienl nicl otIioWchcmii'al work :— 


k.K I. Molinils^ *2:57’li hv 

* ■ •!J.sS‘».= 1- Olil 

Hence ii'C'ii * 


K*S'- fur ) 
sum ol ( 


'I’Vii’l 

’•Srr2 




23 J-oh i ns. 


l^lultipiv .‘iTSOhJhx 
•*;)S7 
f»7K(; i:i 

i7:h'>*j»2t> • 


Uyis l|i(* i f»’7sdl3 

suu) of I 1 •73rih2t» 

• I. 


172 .v-t(lf 5 (i- 11 . 


hJr, 3. hy r» 


= I«a- 7 (!x-"’ 913 N. 


Kx. ). Mullliph IWS liv l.’i. 

■- :{2K 

+ a-i'KxJo ifi4 


4a2 


Kx. r>. 


Miilliply Iiovafil I’V 2r. 

=---(l7iM?4xV’'^- 


7-mit 

4 




i^iiiiilnrlv t/i ninitinlv hv %\ iiso the fmetinn 



COMrUTATlAj. 


Kx.{\. ■24Xh < 12 :. 2IVfi«x — 

H « 

= 3( )!((•.()! 

Similarly Ui mulUply l»v 

and 14 ) imilhplv ljy|*l*.'r), .-imidy divi<iit hy 

• ' 

Kt‘. 7. in liUr iiiaiiib-r, diitit/e l»y -f-, ■* 

fMt • I r>T<»>')'4 -•,.u m 

r.u. 1 lii.> (‘Hmil- -;)<■( #x*l 

lin ' |ijt» 

■m 72. 


In ninny rn-'-'* Mn- ivsidl- ti| cli<nM<:>i invi-'iliualifin-' may li.* 
n'^ardntl iLs arnii'iili' to tin’ < i'oinl tn- lltini (lt><-inial )>!;'*>' <)nl\ : 
li<‘ni*4‘ Jt \> iiii.-U-aoni:.' (iiui M* fJiy drcnjitivn) tii 'alcnlati* 

f 'M'lj rnsnlls In llu- fniirlli I'i liiiii •pl.i.v ol di*i‘iimd‘-. In tln-M- 
laisns lln* lullnwin;: iii'-ljnd.. nl nl>Mininj' ///mr'*///<(>/« iv'JmIi.s, 
corirct In the or h(<-nnd |il in- oi <hi*iiiiah, will he t'niind 
iMvalnahlc. 

J{nU hir niuUijtlicaNot.- \\ rih- lln* in diiiill'-r !^id*‘r 

the nmllijilieai.ti, and nmlfiplv in tin* u.^na! way, oar' .nnitnllliy 
iiiullijilitM'Indni' inulli|iil'-il min lin* li}.,ilrr iiiime(natcly .limve il. 
tlinj^n to iln* rij-'Iit hi-iny i;"n,ivd, esP’jil that ne'f w* it, iVom \» Inrlj 
wv tin* amount U) <yi) r_\ inrw.inh • 

Tin* iJtnonnl In hr r.irnrd forwaid n l.ihr.ij a.^ tlr- iiran‘>l 
iiiidti|>ir ol' Ir.n. Thus • 

a?iy nuinhcr fi*nin I to 4 Ciiunt'^ rno 
f) In 10 J« 

„ „ iMOiU I 

^ l.n I'l „ 2 and so on. 

Oiivi* nil flfcliiiol nl yh'.sr, thr jio-itimi of thr drciiifid jininl 

lu tlir an.iwrr Imuj^ fixed alii'i wavd Jih shown in tlu#r.\aniplt:s 
lH*h)W. 

Kx, 8. MiihijiiN 47'2(» by 1;. 4.”.. giving four tignivs iu tin* answer. 


4720 

in the suruiid Itun 2 x 0 — l*j 

3421 

Ihuil line 

cuirv 1 

_ 

4x2* S 

47:i6 


caiTv 1 

B4f> 

, foiirtli line i 

fix 7--=^21 

1811 

a • 

•“iiTy 2 

14 



5874 




* “When I raKulato 1 scMamtnmlilr ni;ll^ad svlifiuit1)i‘posiyoiiof iliedfrinial 
• point iu niy al>^wn' until evi‘i\ll‘':ip flur is DuUlnHi. There an* inaii) cleverly 
contrived rules about the posilion nf the dcdiuul iioinl, hut ue forgelilheiu m 
practical work. Better never learn tlieiu.'—Pnif. John Perry, F.IL8. 



APPROXIMATIONS. 


To find wlu'.n* to pul, tlio dccimul ]n»int, \v(*. nolituj l.luit as 47 is 
iioarly Mi, the will hv ratlior l»•^s ilwni oOx 12~-t)0il. IFoiiw' 
tin'JUtswt j isoliviousU r»S7'I. ^ 

If tiiwl Iii'i'H rwpiii'oJ, w<* sliouM luivo pi'K*,«n‘di‘<l 

tlms;— 

472U0 

51121 

Hiri2 

is!>n 

11-- 

^''71 i llfwuh f>S7*4 1. 


Kj\ 1^ Mulli(»l\ 2*72 l>v 

!5'7-’(In .iiiiltijJioi .i-jl -liorlon*! Oii 

A: 2‘i*J is mailv ‘1,'lhf will iu' ratlur 

/..S.V Diiiii *00 ,M \ \ •(■02-1. * 


ili-tic*-ihi is *002217'^. or ‘ni)222 ••om-fl 

tti ‘.iji tilth 


r»5.ij2 
27 :y 

4172 

llh 


22178 


Kr. lo. To find tlf iiiMtd«T of |^•ol iu 72d*422 iin‘l-ivs,' o|vt*n 
tliat 1 


72«5422 

80X22 


2170206 

14r.284 

OVl'l 

r.si 


726'<5*.--2178, Im'Iicc tin- juk-. vcr is ttliarlv 
2r8:,-24&. 


22H224H 


Unk*for ifirhitm. —rro'cc-d as in •I.lic ordinary way, Imt iusl.i'iul 
of aihliug ztdos to tlin fiividuiid cut (»ir digits fitim tin* divisor, 
carryiiifj forwani a figure from* the digit ejected, just us in* 
iknultiplntalioii. 



AI‘PR0XIMATIC|C8. 




KJ. 11. Diyifli* a*71HdH l)y s’l 11«. 


‘2ori(jo 


i;.7i 

7fl 

88 

1 


•».? 

SiiKT -(J'9, thf 

r' 

ovjtiiTiilij 0'S6r>2u. 


.itihvver U 


ICy. 12. 

Mow 


r-i’itii |■|•(‘| Wulil'l 

lir iHxnj»ii'‘l by 


2<Liion> ot' 


'' '»»2: 

‘.•/lll'iHS OlTllliV 

1 niliH' iiH8.) 



0.2,-1, 

S.181170 

‘..;«).7 

as 222 is S^t 




l^tM 

• Nnf 

iii'lRibli' 



— 

hy 

»iju, \vi ]«i <1 

in till* 



22*2 

iltli 

> 11 ‘iit :i'i<l tlii'ii liiviiic liv 



2J0 


Tin’ A'sn’t, 1.S 804 



•M 

42 


Uou timiix llliv-i iMi'iv. I't cul>M iiiclit’K 

fl • ^Jl’OP.ri rtll'K Mil III-- ) 


6J n :{ ri)i.27y'<«U 

OiOJjf. • 

178WI 

122070 

121*1 

4.''S2S 


Ili'p-, un'l in siniil ir p.im-i, )iri»* 
rii'il IIS 111 oi-liuary 

ilivisioii until all t>ii livniiN iu 
llii'fiM .ilciii) liaV' luiMi htniiglit 
ill ^ujhrn Iwifjr tn abbrovi.iti'. 
Tlu‘ Hr«in at. OImm* in 

W J028sSl»-8. 


51J>tt 
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T/DOAllITlfMIC noMPUTATION. 


Kxainphif rfiquirivfj Uu‘ of Jjutjarilhms, 

•I * 

Er, 14. M’o iiiiH a faH(»r <<» ninlti]>ly tln‘ inniil>cr of (5.c. of 
norma! snljilinrii'. a(;iil to stituruU* 2li ('..c. of f^jis-lMi'iior 

to ^;ivo ouiiots of H..S()^ ivcjuinM ]ht ^'alloii 

,Lft * ln‘ llir ijnintK.‘r of o o. of nornuil .oiliilinric. at it! usutl. 

Tlicn X •'..c. omifai?! *0|0 x {»ranif' of IL>'0, 

♦UI9* grams im rx. will 


<5r 


- y 

2(1 


X ‘;raltl^ 

» 


1I..SO, per gallon 


•040 y ir. to Of; 
2ii>: 2s‘Ji lOo 


r oinic**s H«S(>4 |H*r gallon. 


To find tin* valur oi tho fr;i. Inm : • 


-- ‘.'OOfMJMll log. 20 - l*r(olo:’.(H» 

.. \i54f)*oo :s(;r.7(i2(H> 2^’3loo i 

2';ii7«^22i 2-7r»:{:»7r)0 

2-7:t:iri7;.o . 

rf)0l2l(12 0:i!)2H7. 

Tin* l,lins#<»l»laiin;d may n"W li'* alihri’vialcd I*oOI2.». 

tlial. 32*K r.r. pi normal II..SO 4 w.-iv ivquiifd, thou 

log. T51oH7 
i 00125 


l-riiJl2 12‘.SSJ oimr,r.h ll^Sd, jht gallon. 

IjOgaritliins sliould notftfiwys la* UH(*d in siinilur isi-'i'S, since b\ 
cancolling out couiiiiou lactom in uuinonitoi' ainl *]i;noiiniiatoi‘ sonn* 
fractions ifjdur.** to very hiinjde foriiiii. Tlin.s in^a certiibi avlcula 
lion the following luctor v'***' requii‘o<l: - 

Ex ir> whii'.h i««lily til 

UlxTUtW 



INKIKKCI' ANjV.r^m 


■11 


lNmi!l>rr A^AI,YS|^J. 

nsn] jir«- Ih-'-i ii\ «*vainj»)c.'A. 

I0\ 1, A iiiiN’Mih of * ljli»n'}o| of AVfii;lis 

O'flS'K) i^raiii,' iikI it I'liniairi^ <«{ diltiriiu ' to iin<l Uu* 

ataoiiiil of (‘liloricio ]>n-'--nt 


lift- / wfii^ht-«>f Nut *1 

t, K''l „ 

J iKirt Wfi^'lit ul N.iiM 

I K‘M „ 

of j’fn-f'.t,..* < ■ohl}^ositloll^.) 



y + a 

inJKf III 

/i) 


itoOfu • ••I7r>fl.7 

II oi 

fii) 

(ii) 

* I7.7l)»f 

U alui:? 

(i) A 

47.71) 17.71)'# 1 

■ 17.Mi// 

(l■lllt)l 


llilUf 

•1 liC’i 

:0()!>72 


J' 

■Vi 



Fritiii (i) y orain 

tliiiHv till- iiiisUm* foutaiu- 


■7\’2 y H»0 

•t»S 


7,VTI*: 


..|tn . 

Ki'l 


an-' iM 


Tlu* ociinml rul« in tlii^ <mm* i.-' I’oinnl as lo|l(»vv.s; - 

• 

Let T - wtMolii (if chliintli;-' of s»>liiiiii and Jiol is.-iuni 

z—wniolil of i-hli». ;l'e, 
lyid j: • \\t-iolil«if NalM proM'iit.. 

Tlieii + ■ iTfi*; \ ir x) & 

'•17rir> ~ 

‘■IVntJ ^ * I7ri*t 

«p ‘liTM-b -i-ltiiit:. W» 

Ucinx* the nilc * -• 

MtU^plythc. tivhflii nf I'ldoiiu* ^riYsrul hy 5*102<)*, rt/id ttuhfyfici fvoiii 
tlw jn'inluti Uw HY/iflit I'f ui‘' tnijyI rhlorid^sy, Th>‘ ffuniuidt-.r iituUi- 
jtliM /<!/wUI yhY llifsirylijlit. oj ,'<fHhN.n ehlon>l>- in^thr 

hjg. :! »ua(t - • log - O'WyflT, 
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IN5)llrtKCT ANALYSIS. 


Tlje aliovo rule give-* the IkiM. re.siilt.y wlirn tlu* rliluriuea jM'e.s(*ni 
aru ill a|)pr<)\inmU*],\ uiiinniit'i. ■ 

E'.c. 2. U'.MKK) ^raiu of a iniMiMV of (‘.'tlcinii aii<l stroiitiinii 
rarbimaten yiel.ls I'lSD'J ^muis of siil]i]ialf>of' anrl ytronliimi. 

What is till* ]n‘ireiitai;«‘ foiiij.o.-iiiioi^uf ih.- imxuirt* <ii curlHiuati-s'/ 

Shut <':i('OLKi an>l (’jiSt 
‘ 1 liiiiri* i»i t 'ar< K will u*-i(l 1 Jill '.'rain*! ('siSn^. 

Siiuilarh „ SrCU.-, „ l'-1! „ SiSo,. 


TIm' 11 )l ill'- iiiivtu'e '• '• irrnni'' 

utfl // .. ,, Svl'i r 

•' ^faiits (*'ii ' >, iMT'iiiir 1 ■'*! • uraiii.*. ' .i'‘a 

arfl 1/ SM'O, .,j *".'14y/ SisO. 

./ - o-'iipO^J 4 

1-V.. l-.'H . i (li' 

. (l) I W l-‘'o • ■ 3';0.; 1 •'‘.Ml) 

ni) 1 • I 'JlL/- I 1*'!'-.! 

I 


ilfo/ 

r/ 

r- i» •:L li 


lio 


o-Hdii 


Hi'mv Ui*- luixluri fsuisUti^ nJ 

* ♦ 

■}J 

Hiiil 1)0 sti-aitmiM i-iri'-inalr 


Kr. Ji. \^*liiim‘trii’ of aii»i in 

iiiixUiiv of the two. 

Nil,CO.. . ■JIICI 2\nCl ' H/» i ro. 

58 }rranihf»l .Nu^'C., iiMjuiO' 80*40.’' ;.'Ouiis ot l|Ci di ‘j-'idO ,• c n| N HCl, 
SiTnihul.\ I'/J I {.'iuiiiR K|CO. «*«|iml m.Iiiiih hI tiiv sane h< |i1. 

lii-iKi- 1 ..'laui \.i-<'0 HH,jinn*h-’-^^^9-87 ji'o i-.c. 

ait 

1 irraiii KiCo- , * 2S*‘Jl4 c.i^S 

* *' ♦;(. I 

« 

iAt 1 LTaiii Ji nnvliin* ol Iht aliove i •■iitaiii .y urain ol N.i .CO.. hikI n’lmire 
« C.«*. of N/ii su nt. Iini'iiM-i ii- III in-atc.i, 'I'lii u ’ ’ 

H-71# 

Note. Iiulirei^ liH-tliui.'* noli a^ Ihe above trivc the best 
whan t.b(«Ki]bKlaTiruis (le1.o.viiiniinl ure tfi'o^Hiit'. in Almnt. ••iiiiol diiidonli: 



PIlEClinTATlNO POWKR8 OF aVk-A' COMMON UBAr^:NTH» J3 


THE i>liE(JII*ITATIN(l POWEUS (»K A FEW COMMON 
ICKACKNTS 

1. Aiiirn<minni Clf^. 

* 10}»nims]«i bln-. 

For I jiratri takfii 

lo c.<-. will j»ri-M|ntab <viit. (’aO. 

IJHII <.'jt3p./v 

2. lifiriuni < liluriili*. lvi<'1 * ■?on 

1(F) grains p« r bi it 

Fur I iak»-ii « 

lU c.r. Nl>ili liOI p»‘i (Tilt. S. 

.. SO.. 

iU Hi .. H,.SO,, 

.V.?4 . <!;iSO.,. 

3. liycli-iL^m Ji o'litim plm.phaJ'.. Na,lJl* 04 , I20II.,. 

lOO triviijxs jn,-r I'll-f. 

F'>i I lakfii , 

l«i c.c. will ptMipilalr Il'l7 pt's fi'iit. MgO^r 

, • 'SA A^> , .. M:ii 

:wr)i .. Mi?so, 

4 MiiglU'-'ia yuxtni*;. • 

l‘» ttnnris of “ .Ma^nu-sia’’ in JK’l. ami ami o 
solution ‘•I’ '/»',*i'j- ‘-i N llji ’1 t111' least po.-Ml»!“ .plantily 

of wator. A<i>l O'tHio aniinoniu (ill a Oiu'lit pr<rit>itate 
forins^ and lill<'i', Mak'* *ip l.lif eloar tiliral' lo c.c. 

willi dislill'-l watei, ami add ^50 c.c. O'lFi*'* anunoina. 
Slt.iki- woil. allow to staml, and tiltov foi list;. Tld- foln- 
tion iTinalh'-rlrai oii dilnlin.i; witli i.urly stron^,:uiiinonia. 
and l<n 1 orain ol a siibslaiu**' lsik«5U • ^ 

111 cx.^will prccij*itJilf (iO per cent.* Ca-ilVV 
*Tlius, if I orain oi a li. l*liosplial.e wen* iJikeii for 

analvsi^, iO e.c. wonM doubtless he sntriciciit lo ]»m*ipitate 
the !*..<), j>res«*!Hj but If) e c. would be Ibe proper amount to 
add, IhreMM-ss bein^» U*sUd for,in the liltrati.* in the usual 
way. • 

5. Animoiiiuiii molybdate .s<dntion. 

Dissolve ammiMuimf molybdate in 200e.r.. 

of *y(I0 aiiiinoina al a ‘'eiitle Jie:^!., and pom*into u inixtiire 'jJ 
4(10 e,.<;. siroiij; uilin; aci>i, ami JOtl e.e., waU'i* ('.oiitained in a 
beaker staiidinj; ut vvat.**r, adilinj; the juolybdate soliilioii 
slowl> witli eonHlaiit slirring. Allow the solution to stand, 
•lud filter foi use. 

KMiea;. will |iv. eipitaU* O' lo ^'A.- 

* The strengOi of eju.h Imleli sIimhIiI Iw «li*u*rm«ie4 amt marked •» the stool 
bottle. It iiHiially coui^b out nljout ic» |M*r cent. 
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NOTKS INDICATOIia, 


N()Tk» on iNorcvroKS, 

1 .—Iiitmns solution A soliiLii>n of a rjirhoT^U* whilst In'ini; 

titrated should lMiik‘d to expel thr fi-.r OO3, otherwise 
it is easy h* owrdeyt llu*, exad jsuiil of neutrality.' Tin* 
titration eaiiiiot Ik* <Ioth- V.y jpis-iiidit. 

Aceoriltiig tc» 11 JUMnU/,i-t (see tS<M. p. •2;6i liliuu^ is 

Uh- uiest serM(‘<-:di]«- ext-i liiii;; nir'hd oi:irig« in sliurpiit-ss of 

cli:ii)g<* of c'lli ui^.sunl si-UNilivoiiess, \\lHk* il ]ni'-si‘ss»-, nii M'lvuntii'Zr 
plwiHil-phtiiHh'Ui in heme oupahlt of Ix-mt; um-iI m iln }>Vrv in niniiiMuiinii 
.saU*!. (ioit'i litiniis should he nsrd ; ||h> j,>thitioii must In* hoiled for seven or 
eight iniiuio s ami llieji neiiriah/*<1 with Hi'l. so llial tin-wmt* icd «*<iIour 
remains < veil or lurtlivr h-«ilii g: the sril(Mii»ti is t]jvn .•.mli-l. nn.l .m fqn:<i 
^ohmlt' of sti iti'A ah i>h<)t aihlrd '•I'«-l. olunon sli'tiiil !■< hrpt m a 

\»ol,tle with a d'-iivt n pipetu- tli'oiigli the<-ork ’Hi* tiiud ehiniv-i- 

nl eoloiir IS sh.ir,>eM wlii-ii the lupu*! ’o Ih- liti.ited is hmied (or seven oi 
eiglil iniiuites an t then well Pooled. Limge has foinid (s4-e Al*.>fraei Ainiliist. 
iHlifi. ji uM fhal litiitii'- 1*4 oi!|\ ;wne as .si'iiMtivi a- inetli\l oi.iml’i*. ngain-a 
eight limes as c'laiined liy llep-uyeri Tionnui a'-nl pniediallj uientii-a! 

remilt*^ are olif.uned, InU melltyl orange is prefer.ihlc 011 amount of its speed 
and the preeautioiis to U oi>sei\e<i m the ii^c ol litmus. It i.s oiil> willi 
deeinormal arid that lilttnis is uniloulii. dl) superioi, and (fennt/ei s riiellr*>d 
4»f tltrafinlMliUsl he ol»served. \\ ll.Uevei llidie.-it.rr }»• lise.l the lliiiti must 
Ik* et^l wlnm titi.it**'! 

It it i>dt .-11* i t.i> t lli.ilo >Mr))on:ilc-*, Using Idmu.- or phenol, 
phth.'di in tis. till- lioilui^ sleinld he eurrie*! out in 

vtthM'ls of jioleel.iui, pi'Uihuni or silver : loi even Jrtia gla.*vs 
18 attacked by hot sodaVolutiotip ^bungi*). 

II. “Methyl orange (tin* sodjum salt of diniethyl anndiKwo- 
lieiizi'iM -suljdioiiic add). 

Sululiou. O'.o yjnini n a litre of distilled water, 
f nlike liluiu.N this niliealor d uiiallecle'i by 00.^, ILS, 
hf>rie, ar.-eiii'ius, hyilror-yauK', »'leie, stearic, pdiidln*, aiid 
cw-^'oJic acid.s A’o. Jl iinist not Im* Used for orgauie aeids ; 
nor 111 the presftice o) nitrous acid or nitrites, whidi T^ei'Oin 
piKsc it. •■It acU admiralil^’ \sitli iiiiuer.d acM.s, ami with 
ainniohia atrl its Kill . Orliiiait tefojmialutvK Kh«-uld he 
oli.si-rved. 

f/o/oar mmt/n/i. -raiiit yellow if alkaline, ]>iuk if acid. 

The iis<* of methyl oraiip* i? reeonimcuded liy Lunge 
(It)llH) for all lasit, e.Ncejil tliat of weak acids, for wliidi 
jdieti'il plithth'iu should he (•iiphiy.s). The slreiiglh of 
solute ms titraU'd should not i>e h-^s Ilian onc-lifth normal. ^ 
As methyl ru^mpe»is oilen ^adulLer;|||4*<l witli dextrin and 
Ollier Hulifwinciis, eveiiy i^pw Joi jiurchas'-d should he carefully 
tested, e.':|H*ci;tlly as to whether il givo a shary) diaiige of 
eolour with a miu<‘r.*d acid. < 

JIL- Phenol-phthalein (1 a.,,!1,,u,). ^ 

t<olulii^i. Dissolve 4 I'ram.s in OOh c.e. of strong alcxihol, 
then add gradually with constant Htirring ItMt c.c. of 
(fistilled wa(4*r. 
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• • 

It. 1.- lor till* tilivflroii nl’ free ainttionni nr it;- mm- 

|Miiiini» 5 ^nr Inr tin- li\f‘| alkul'**, wlioji sail.** nt uiuiimiiia an 
^•lvs(■IlL. jiKlliyl f)raii;.;c, it i.'- s|H'i-ijilly u>«‘ful in 

lijralini' all xariotirs nf ackl.^— \iz., (jxalir, arclir. 

nlru:, tartarn-. \i'. It ina^\|)ii ii-cl oilhor in alcniiMiic. snlu- 
liniis or iti mlx^un•^ uf ah-niv.! and o^lior. It .-s nrnadinir 
willi InrarlMUiato.^. 

t'oinar I'i'ut'lii'H. (loinuile.s.'- ui iitoiiral or^nad li«.|^iuu*',d;ti{ 
r■•nd'*r^•d |iitr[iIo-rcti h\ faml. e\co& nf (uasrir :. 4 k.ui. 

IV. Cochineal solution. 

Soinhuu.- OiLVst nin- ]in\vd»T(*d rocln'jtvi) willi fo 

parts of iU jH-r aif.fdjol. 

li i** iioi \»-r\_min‘lj m Ia t‘(>„ and ni<av 

Ik’ list'd Ity ;ra*M t.M. U'fh.i miitralinnMiIiiiunisoftlM" 
alkaliijf oarlli*:.'-ucii a liim* .unt l»aryta-\vaU‘r. lirijijilicaliU* 
111 till* jirrsi'in col OY' n T.iat cs i>f Kc nr A 1 c,ninjK)nii'l.‘*t»* .icetaUis. 

('olour T'ltf-fion. 'riiriK*.! vj^ii’i l»y .idv.dics; llit' ori^onal 
uIltt'Ai'-li n-d Ihiiuj n-i .n.'i| lo inuu;ral a-aiks. 

V. Phenacetolin. 

Soi/iti >u. 'I'wo t:i.iri!'< in a litu «>f .ll'•^llll»l. 

Tin*- indu-al'-i iii.n it* usi'il li f'.iitnaic llic al^imiut ttf 
Kiln ni in 1*0. ntv tA lv.i’ 0 .. tir V .t^of 

(’:iH in tiu-jiiV't net* of I at Mj. • » ” • 

f'ohmr I'fiU'tion ~ $ $ 

\Vitli Nll.atid normal alk.iltii'* r#rbonatc.« dark pink. 

lararlHinali.*- — intcii.*-*' pink. 

,, niiiicr.d at * ly ^ --fjoldcn vcllow. 

VI. Rosolic Acid n ■ 

‘I’wo iiiain--11. a Hire of Tjii ppr (unit, aicohni. 

Tin.’*'indicaltn i- c\-'cllcnt fi.i all inc mineral, laft iLSt-Iess 
for the oroann* at itl**, c\t cpt oxalir. It nia\ Ho ndicd on f»ir 
l^ic ncntrali/ation of SilUi aninxmia to normal .si^lijiliit^!. 

^'olfur naftlin. 'riic |ki!i* yellow rolAur U uut^lecU'tl by 
acids, but clian^^uil to \uni*i-r**d by alkalies • 

VII. —I^moid. • ’ 

Solutioti. Tbrec f^raiii.- nan 1 m rliv^dved in a litre of dilute 
alcohol, but Kurstci ivconmieiiiL*’ ibc .'ublition ol .o yraiii.s of 
naphtliol orecn to tiic aliovc. ^'In* cllccj, i.- to prtidu'«* a more 
ilecided biiii colour with alkalies t liai*is jivcii by bicnioid alone. 

f'liloitr mu'tioiK " i*»lne ii aikaline, red in Arid, sv»lnlion. 

V^l.--Congo Red. 

One^ram IHO e.<A of *|o per rent, aleoliol. 
Sjiecially ii.'.eful in iletoiTniniug {;ree imner;^ aeids in Die 
pre«c*nuc of most or-'aiiie acids. 

re.acfii})i. K«‘'j in alkaline solution, liiniing blue 
wi^li eY^.ess of acid. 

7*Mnnrrir Pa/wr — DijwHt ono jiar! wf |i'‘wdcrutl tiirincnc with iiLv jmr|s ‘d weat^ 
AinilMtl, Otter, anti sti*i'|i boiin- lilt't papor iiiHlie tIHinii- 'riiefinpor, wlii'ii ilr.v, 
aniHt fxliiliita Hue yellow tint, I 1 m- iea<UI) wi-th'ii )>> aaileoiiK itiiniB. Cat into 
^11*8 mill keep ill a well-stoppcred lK>tl le'iHivercil with black pa|MT. • 
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WKKUltrt ANO MRASURKS. 


I. ImI'KIIIa'i ^V'JTKM. 

Ac>>ir<hii'0(S ^ 

Iti ilrnins (dr.) —1 onnci-(o7,.) - 4:!7'f> 1 iog. ■137*ri = *2*('10 !>7S1 

]6ouu('cs - 1 jtouji'l \1)».,'“700U ,, I lofj. 7000 =3‘olf* 0080 

14 noimds - J st<»n<* F 

:i{i ,, =1 

lOO ,, =. I 

• 1 * 4 U:irter^ - l^iiuiiilunlwaij'lit (cwl..)- 1 l‘J lli. 1"*;. 1 l‘J - 5i'('49 *.’180 
20 cwts. *-1 loll - 2240 ll». lni;.2210 = ;i*:5i)O 2-1^0 

« Xift, 1 illMiii —27'21), 

24 land its Miuitijdrfx <ls. 72. I2(*. -tud ’'1“ prams) an- Ifpa! 

Wfiplils and an* l•onmloIll^ ralU'd fiefniftwri'/ii/n. 

f 

Tri/ii * 

1 troy oii'ic<‘(“r.. li.)’- IS" mmhir* j Iol^. 2 * 0 Sl LM12 
Wi’i'/lits than a tioyomiro au‘ :i- il»-i mijils i.| .'ll! oijtjrr. 

not >11 plains. I i»i pi.uic' wriol.tH, ouin'i'.-onl\ uri' iisol, l.lnir Im Iup ii- 
troy poiiiid. 

Afuilfifii’tn'iiti' //'' ''a/if. 

20 iirains* •I'r.) - I vmi*)'* ‘H, 

3 '‘riuplr- orO" prains - 1 f^ro-lon 
8 dnn lmis oi 480 plains • I omuT (;,> 

Ap"IJifC(t» ifs 

00 ininiiiis 'tniti. -*1 lluid diariiin til. dr. oi / 5' 

S llniii di.K Inn-’ 1 llmd oiincr {IJ, u/. m> 

20 lluid uunres • 1 pnil f(t)t 

S |>inls = J palloii (1’)^ 

I 

•‘f AjutUn'carir^’' hhasurr'i 0< 

(All iiipiids to Ih* iiM'iistin-d at Ij:’‘ Kali.) i 

1 uiinini is jin* iiioasiirAfir 0*9! In piaiii vmiphl <»f ualn 1 2lff9 72()S 

1 fliiiil (Iracluii ♦ ,, .M*0S5 prams .. l‘7d7 88M 

1 lluid oatini' 'lJ{7’fi .. * .. i‘*010 9781 

1 pint &7r.O „ :{-912 00Sl 

1 pallon ,, 7O000S .. ,, 4‘845O930 

1 ]iint Jl-l-OSitO cubic in^lins .... T040 llfd 

1 pallon —277'40o # • # • ■ • “‘41d 205d 

1 pallon —0^10057 cijblr loot . . . !'209 0014 

Cubic hicliisxO*02S82 ^pints . ‘ . 2*-iriy8819 

,, X 0*002004 = pul^m!». . 8'fu»0 71M9 

Cubic feci / 6*228 pallon-.... . . 0'794 3380 

* praii) i'otninon t«r Av<)irilu]wtjs, 'I'rtVi and Aiicdbei-ariCB’ Wc^Khts. 

I • iiuianns.one <‘iplilh tO (lltmiaii) ( onpiijs. 

§ Acuordinu to II. J. iliain y « 

*’ Oiicj^lon ohia- distilUH water wriKhs 7 u<nn) ft {{rains, 
twh-u „ „ 7nU(KrO 

well wfltiT wids'liH* 7 iN»n<l*f. „ 



WKIinn'S ANT) M^AHtrURS* 


WKXurr.i ANif NfKAM'cr.s— v(mi/inwii, 

L«nif Mf 'sitfr. 

12 inchfia - 1 f'ot I 4 jiul. a ■ 1 c lmin 

JJ feil -•• 1 ' 10 j)oll•^3 ! ^ur^•ll" 

6 - 1 fHlb''ni I h 1 milt —J7fi0 yards 

5^ ^ui'Us =1 lod. or ii-n li , • 

S'fuun ]I,t(s,ai\ 

144 fM]iiar«- ln»‘lio- > s«|U'»ii‘ f"*.! 

0 ,, fci*i 1* vJU'i 

ISO! . I (H'jtPrclj 

10 , j«»" S I iM'lif 

.1 r >o I j %1S40 '• jiuiii- 

•»|V10 iiT I iiiilf 




1728 iiiel'c-' 

1 t'ul 

U tmil j lot; 17'.'8 

r'4:i7 

27 

• 1 

y.ml I 1**^. 27 

— 1 'i31 3038 



■ I.nf;anlliin8. 

1 ciibir iiioli <4 w.itoi* m »I2 

riiii. 

Uf'phs 2rt2’28i> plains 

2*101 8931 



oz. <.iv.) 

'1*700 ‘M6g 

*’ • 


0-03Cun !l). 

2 .''iitr"79r)i 

1 cubic font * 


Jt'.M’- 4;»S iiz. ^»v. 1 
*.L"27J'»Ln‘. 

• 2S"‘l0l Kil'i^rams 

'•5018 iri67 
1*701 3388 

• 


|■l:•’ "U40 

1 euhir yard 


* 0 T{nltl8 Lous * 

1*87;. ...p: 


!*/■ Cufhi.tiffi, 

4 iTills 1 I'iiil 

\! |ini!s 1 ij'Mrf 

4 i|ii.U't.s 1 ;':ilIoii 


j Alc-. mul f'nr/’t 

Tin* following mfisuti’s nnnaii* Itrjn Lets. t.l«)ii';!i iti coninioii 

are ollii-iall} — 

4 yillh - 1 pint 

2 pjnt'i 1 qiiAi-t 

4 (iii.itls - 1 ^mToii 

jiullmis - 1 111 km » 

2 liikiii'' klltirikni-• l.S«ri\iom‘ 

2 Ivil'iiTkiij'. 1 It.inrl 'M 

3 ,, 1 iio;(sln‘ad^ f»4» ,, 

3 !i"jp>7n’iuls—l*i*nT.t ^ Ui 8 ,, 4 ] 


Pry .Veitmrr, 


A p«‘cks “1 biiftlicl 
I 8 liualn-ls - I quarter 
I 4 (jliarteis -1 uhaldx>n 

• i.e., water filed fnni^air. 

t Oin* W}ili‘r(:*3M ttalloii-^)'MTiinie-eiililc CwKImt 1 .t!).*})!). 


2 pints -Ique.lt 
4 quarts •- 1 j.'.iUon 
2 gallons • 1 ... 
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WRUyTTS^ ANI. MKASIIUBS. 


* ' 

\V»:i<;Hi‘8 ANi* \1 K's‘<'' Ks —r»»/»//w//'’f7. 

II. Wkiuhts \Nii Mi^ni i:Ks i»i' rnK Miitiih’ Svsik.m. 

Mett»iiTr> of IVtudd. 

TIm‘ ii'Hiii of is |}i| kilogram. ts n'pn's<'iil« il ky 

H certain iri«lio*|»latiinnii wciphr dej'OsltOiJ witli tin IJouni nf Trailc 

niio-ilnmsaiHlth pai’t of this is flic ^ram wliicli niii>tiiuhs thr 
}iToeli{.itl unit of vvci*;ht, th« fr.ictions and mull'j»ics i»l arc llius 

iloHignalcil ^ 

0*1 grain-1 flccigraiii ]0granit> 1 «lckiii;i.im 

* 0*01 .. l■^•nilgl!ln) | f<"J ,, - 1 licclogtani 

0*001 .. - 1 niilligr im I loi»0 ,, - 1 kilogiaiu 

' Mf'OWif't o1 CofHir.tll. 

•TIm' siuTulanl litre is the vt.inmc i*l a k'l't^iiiiij of putc w.itoi ut 4 1'. 
uiulcr .standard lian'inctiu 

The vaim* ul l.)ic )itr< in t«'in,s of lin- iui<ic (‘cntitiirt'c Ims liccn tin- 
subject nf niimorotiH • x]•cnul•‘n!^. i Vin cxa< I im asUH-ni< ul >■ iiia<lc dining 
tilt last ft vt )cut'> b iv>‘ siii'Wii ili.it 

1 litre-- lOOO’d’JS I iibi ocniinict.tc*. iV.c . c, cm., c.ui'.j 

llcin'c ill 111 ! blit tin must ]•}l:ll■•i exjifnint'iits i!it vo! tim <>1 tuiei-iibu- 
ceiltimuti'c nay b« lakci* as oim-t}u>us:nMitb pail rif of tin lili(-(/c 
one iiw'Iilitic oi, mil'). * 

• 1 decilitre- 1,00 c.c. , ] cehtilitic™ 10 e.c. 

^ AJeasurff^of Len'jth. 

The ineti’e ia ropresenled lix ifie icnglh, af 0" C., of a certain iridio- 
platinum bar deposited uit). tin Uoaid (ifTiadt. The fr.ietiotis and 
iiiultijiles are as folltuvs • 

0*1 iiiulre-1 dt(dill.) I lOmetics—I dckiinietro 
0*01 ^ ,, isl ceiituu-stn-(••in.} | 1«'0 - 1 lu-etonieire 

O'Oul ,, =1 luilljmetii-(inm , j 1‘'00 —) kilometre 

0*001 inm. - 1 micion (n) o*()n00*1 inch (nearly), 

O'OOOOOi nnii =1 inieromilhnuare • (;u.|U - O'uOOOOOOl ineli (iieaifx). 

• • 

TAllhis KOi* Till. CilSVlKslo:^ OK MfiI !(• IMO ImIKKIAL 
MhA.sruLb AND rire o/mI. 

A. Linear A/fosan. 

Mcinc iiitu liitiicnal. l.ot;aritlinis. 

1 milliincti'e(luin.) 0*o;;0d701 inches . 2‘r>9r) Iddt) 

1 ecntiuu'tri (cm.; - 0'(V*370I . A 1'fiOo JdOB 

1 deeilnette(diii.> - .‘I'OliTOll . . . 0*605 1060 

1 metre ^n.) - JWdroll’t . , 1*606 1006 

,, -• »*28ii84:{ fi*ct . . . 0*516 0H66 

„ - l*(«i;yardf . . 0*038 S042 

1 kilomelro (km.) - I00**01»l:i0 ,, . . . n 03S861*J 

_ 0*021372 mile . . . i*703 3fl7 

*** 33 ein. — 13 inclies v\itliiu 0*0(f8 ineh in delieietjiey. 

^ 127 cm.~60 irichea i\it)iiii 0*00006 inch in oxee.ss. *'* 

* Fnrphar^iuceiitk^il pur|»)seH ttie iti'iiiH mil ( iiiilliliti-e), deuiuill (Ul mU).iiitl 
eeiitiintl (O iil mil) have liceii IciniliZf-tl and arc in icRular use. 

t Ih'* prolix mieru always iinlivalcM a iiiiilinFilli )>art uf Uie unit. 
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Wei<iu(k 4vi» MK\sj'irK's--co«</w«g//. 

% !ui|HTml iMf.. \I, t,rM- I 

3 inch— 2*f>40‘'tiiluiH'tn's . Itt ;oi 

1 frtol - JjO’IKO .. .... '3 '4s40i:i0 

I 3'jml 0 *!j 1 ,1 . . I {Mil 1357 

i Tuil-— 1 tiOi'.i kil'iiiinti's . • . r»:{7i> 

/ 1013 Uiotrcs 1701 v.tnK, witlm* n*<Mm incii^iii dHicit-Tuy. ^ 


be li 

\|. {n“- IiiiIm’s unit 

I'eei Metre' 

1 - u:{Sp37 

1 :’.*2.'''s , 1 2:.*l 

1 

-o-::ois 

2 *07^74 

2' Pi‘5ii1*t * 2 5‘J'8 

2 

0*0090 

3 -llsll 

^*‘ K 1 3 70*2 

3 

o-sPMi 

1 .•1;.74.'^ 

1. l;- Jj.32 %i If'l *6 

* 4 

I **2192 

5 -H'OiS:! 

*.5 10*4<':'' • 127*0 


-1 -bLMtP 

r. •23<;22 

r. b**fi' ^ «*• 

t*. 

- 1*828' 

7 ■ ”'75:.9 

: ’j*.'*9':,.i) T-177 8 

7 

•2 *1.830 

•s. .;it9»» 

I'b-' ^s-*2ii3'-* 

h. 

- 2*i:;.sl 

!P- 3.54:;;i 

!* J:‘ 527*.’ 9 228 *P> 

0 

*2*7 132 


11. SgH<yr, 




Me trfi iMti 'iniH i.il 


< IdH'iiuffms 

si[naie deeiinciin^ 

dm 1 -■ Ib'bO '.M[i^ue iueliss 


’ : *190 33>7 

‘s|Uaie metu nil". 

1 Ml eeiil.ue lii*!'!'!'.* Mi’nii'e I'eijt . 


! 1*031 909* 

• 

1'1!p 0(» S(|Unie yai'b 


III'"?: ■.‘11*.; 

an‘(lOU s.iuan metres) ..]ll‘*00 • 


, 2-07;: 

,, 

,, — " '•21711 acre.' 


! 2-802 8908 


Jiii)HTiul iiito Mi'tru- 

I sqtiar-'iiii’li-0‘4r>l<i s<|u:irr 4't iiiiiiKiiicf .... 6674 

I sijuarc foot • s^juare dmiii'lro.s . * . . . W'lHlS 0297 

1 square yard -0’>.30I*JO M|U.‘ire metres . . 1 ‘922 2717 

I Jieiv • -n luri.ire.1’607ni7 

I squate (0 UP jici>‘s) = 25*.»‘o0 hectares ’'*?'413 2998 

• 

• • 

*3 0 . Cubic i^rtt'iurc anti Mnijutr^-x vf ^'npacUy. 

Mi-trieint" luuten:il, etC' 

1 enhie militiietri'. U'OpHO eubie inch . . • 2 78.'. 329'^ 

.. lh'S94 minims . . ' 1*227 7325 

.. * • 0*2^157 tluid line fmi . . i‘149 5864 

,, - 0*03r>f90 ilnid ounce . . ^ 2 f)40 4933 

1 HImk - 0! *024 mine iuehes . . jl*78f*;»0<P7 

„ t35'190PPJ1md i>un^.s . . . | rfp46 1933 

,, : 1 •Tf'PSO |»'nts, » . . 0‘245 4033P 

„ - 0 - 2201 'frillori . : 1*342 4227 

Mii'ctolilre - 2 * 7 ’* bnsliels . . ; 0*139 3.327 

i cubic metn (m^) 3 . 5*3148 ciibie feet . i 1*647 9567 

,, ^ 1 *30*954 cubic yards ' (1*110 59‘i4 

*,* 2ri litrus-l'l rims within O OOfi iiiiil in detfrirnry. 

6 i]i k»litr»8=^ 11 |ip.lloiiK ttithni 0-002 Rnllon in defii'ien«y. 





WR^III’M ANIi mkasukhs. 


r.(t, 


Wkicmis am> Mi.^sr'i:Ks--e(Mf///r.WY^. 


c.«'. CuImc, Iiu-Ii. 

1 -n-atilli'Jl 
3 0 

1. U‘214u»u 
6 :0'30r.lJU 
6 s.') • 366^14 
7^-Cffj. irtS 
H 0 1'Him* 

{) OM'iiilG 


l,lhl‘- l''lllUl OlllKM'H H.IiIH <*!nll4t||R. 
1 - - l*759.s 0*2id 

•' 70’39li0 3-519*:TO-ir 

3 f.'279l-o-66 

4 140*7840- 7*u3<)*J 0*R« 

5 175*9800- ‘^•7990-1-10 
n -211-UiS*'-- 10 57.88 = 1 *32 

7 210-3720 12*:{lJ<t; i-:.i 

8 ,-fowo 1 i*()78l” r7i3 

V -3lG'7t.lO- 15-SJ82 - I 98 


1 rul.ic inch 
1 Clli.lC foot 

1 . nine y mi 


Iiiiiii'iiril iiitf M- trie. 

cni.) n nl.iii-cirC': 
2S'‘5l7 I nbii* fl.’rillirllrH 
0*70),’<52 cijl'H' n..-lrr 


I *2) 1 1910 
1 •!;. ‘ 0172 
rS83 -1076 


1 minim - 0*07.9 • n’nr ■ oilnm-!re . 

] (iiii'i <lt-aybiii - o*r..‘>2'-ui.ic rt iiliiiicliCN 

i l'%> num-c 2o*4123 ,, 

i^.im ' rn{8-2r. 

1 .ju.ut * I •13041' iJiM-}. . 

I <^u 1 )oii = 4 ' 51 fj 963 l 


2’770 8r>*J0 
o-r.{.«> l7:m 
I -iw :.oo4 
•j-751 r.3i»i 
u*07«5 ;i67-0 
4‘*G67 0*2»»0 


(‘uliM* hi'-hoF OiiOic rcntnilftrrs 

1 - I r> ;;s7 

2 .52-77 1 , : 

.3 - 49-101 [ 

4 ■ Oi.-f.lS 

r. SI -935 

0 9S*552C t 

7 JI I -709 L 

s i;*.ro9o 1 

9---147-483 i 


1 2- 1123 

2 50 ■''210 

3 S:.*23fi9 

4 ll.«*«lo2 

5 112-0015 
r> 170 47518 
7 lO^-SsGl 

H -227-2981 
9 -255-7107 


rintH. Lilrcq. 

1 0*5r»>-25 

2 1-131.50 
• 3-1*70175 

4 ; 2 ••273001 

5 ^811-25 
0 3*10950 

7 -3-97775 

8 4*51000 
9-r.*ni25 


CiHlIotis l.itrrH 

1 7 4*:'<.;i9(> 

2 9-09192 

3 -13*03788 

4 18-18384 
it •jii'raiAO 
fi i:7'27;w0 
7 .■)i-«-ii7a 
R 3«':i67B8, 
9 .< 1 - 91 : 9:4 


A'lte.—Till- Iblltwiiig imi«Huro, tlioii-'li mil, uflii mlly, i-, iimcli 

uswJ ill o^rtiiiii trades; - I liiirii ({iillim . 17 laiil-s 9-(9i02 litree. 



WKIdiri’S AMI MI%\si:iIKS. 

fl 

WKrcHTS ANI» \[FA>iV\f\’:s^&t/iU7lUiU. 
Mianc- itiL'i I)ii|n;rtal. 

1 milligram— 0'lHf'}i» uniin . 

1 t'l'jihirratii - ^tain . 

I duoi;;r.iin 1‘M'>24 grants. 

I grant - | 

,, fr5»;t;;M’v ihuin !ir"ir(lu|‘''i 

J'uiitfi* .i\<nnhi|Mii * 

- 0“J;.7j 1 ilr.i'liin lajKtllr'Mrj- 
,, <»'n:{21 fj<*7 "Unrf troy 

! kil'tgriiit giani?. 

.. miif- s !•*‘Ut^liUMn, 

ih . 

‘»ii'l.'>n7 \ trn\ 

1 t|uiiital l')nKi*"g.) J’ln; i-ut. % 

1 lonin* (lUOO j - 0 !»SI‘J li-i; , 


liUKarilliiiib. 

2-1 Sa 1^24 
I’1S8 182-1 
0*1 as 1821 
I IMS 4824 


! 761 

;*780 

:"..17 

1M7 

: 510 

•'S7S 

2 Jf'I 

100* 

•i 1'? 

432- 

} M7 

ir.i: 


’58 1 

1 'rioT 

llMi 

!••»!) 02 :* 

1 -oD-; 

O-So 


Gi'anis. tJr-iiii',. <»/ lU) **/ Kilo.r.in.- I'oiiiilh 

1- l:rl828»)-M'-o-j:>27lI-- •J’lClO’J 

2 — :»n-S(;i 72 I 2 I• 4 (^^I 2 I 

8- ;; f5’i:i'.^0 

4 t>l-721»l i--OM ! hijti, n ’.-JS'i'rjS i .' 'l.sIS 

ft- 7i'’M>l''U '‘■I7*‘»-7I' *) Jft :• 

il 9-.; .'iMIti M-ii |i,)| . i. 

7 lUS'nm’i.’c- 'I •.?.)i;;il,'--'|• 99 ^^.l;.lSl 7 r iii'J .4 

9=.i3S'«!ii:!i= 0-1.; i'i« ii- 

• » 

tilt-' Moll'll. iiir 

1 grain - O'OiiJ''giam , 

1 ((lui'hiii (a]i*ith.) — I'ranih , .208 

1 niiiiw Iniy - ol gr.ini" . 1 


I dram iivniriln|Hiis 1'772 grani'< 0■2|a js'i/ 

1 ounce avoir ln|M.is 282ii»0 gr.mih . ^ ‘102 

1 ^khiuiI {16 02.) _ 1Ii:.>‘j»ft2l8'Mams 2 Ofn* 6ir»S 

1 tdii^iu' (14 111.} 6’2..‘»n I iloi'jM’ii 7787 

1 quart*'! '2-’'111.) kil -gniiii.s. i'liOo 81187 

1 I'Wl. (112 lb.) - ;>n*bu Ivifigranis . l'7Ui»8687 

* — 0 ,'*080 quintal . ’’7''r» s'»87 

1 toii*(20 cwt.) - lUlG'O kilogranu'. . 2, 0“ij''1)87 

Graiim. Giarn. Oun.v*- (Av.) '.i.iu*.. 

i-t)^oi;iao 1 1 

2 irl'jyull 1 2= .'k.'iO 

3 - U'HIMO : 8- 8r»'05 

4 (l'2;d)20 ! ^4—118 40 

f. o-;52:»»ib I f» -Hr7b 

6 0‘3«s7y 6-1,% in 

7- -0‘4r»3f.P ' 

8- 0-51H3P , «- 226'Sn 

ip> 0 'f»s:l 9 ’ ^ 25fiiri 

4 I kilugrauiK= PT^iounds ^vithiii O’OOl lb. iii ox4)»<s. 

303 „ -':68 „ „ 0-0006 Il).» „ 

* 'Hie *'it)iort ton” 2lKio 16. is oonthioimll.v lined in tliis» ooniitr.v and in 
Aniorioa. In contiadiHtiiicUoii tho uni of J2li» It*, is ealM ili- “Joiii; toll. ^ 
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WBlGIllli AND MKAiSUUKH. 


Wkigihh Xni» Mkasikiks— 


h»uiiil« It. Kil<»|:riuis. 

Uuiiilri'iiw«-it.ons (.<> 

1 - 1 

1 1 * ;»irh 

‘.i • 0*iKl7l8 

! i»-ini‘6 

]-:'.6'>;7 t 

' 

4-i-8!-l30 I 

1 1 -jofj *2 

f)-‘j"j(;7nf. 1 

1 f. I'f' {'0 

a ! 

1 i; :uh-H 

7 ■•j.lTMH 

' 7 ••.'•frii 


! J'iO-1 

8= nwil 

I| U- -If.:’2 


hx. How grain!'an- lo oH oujic*.-* rav.) ' 
:t -j:.;. If. 

I 

11'l.'i i:.- 


HKITIsH and rMIHi* SlAtl..' Wl'MIJ- AM- 

\ » 

nmisli ^ { mti-.l Miilrs. 

SlttH']arf| y-inl -it fil*' K st^iri^lunl \.inl al I-’ 

, 1II.. I n. 

1 gall'.ii 1 ifalloTi. 

;; „ --1 .. ( 3-7-’'S;: Iito-h). 


7 ITo'? r.S. i;ji)|oiis. 


fn th<* drug tnidr two largr hotil**.* ar«. n.M'ti: 

(!nr).yn 4 'i llfinl •>?.. (’‘[iiarl). 
Windirfrtor (jimrt xD ,, {.]. gjillnii). 


bee rUvwiKKiiifiil. 

2Df> ,, -10C.C. -/tiibli’.spooiifiil. 



l'OUKI(i^ WKIi.llTh .tNli MiiNliV. 


Kiiiikii-n \'r' I'liFiK Ki;i’iv m.kn'I’s. 

Tlie jMi-tric Sv.iiMti ... iji Au;.ln.i, llclj'iiiiu. Fraiii'c. 

(iiTinaiiv, (irc'.i'c, lialy, l.ii\.'ti»,iiiu_ i)„. Ni-ilK-ilan,!-, IWtnual, 

Ui.iiiiiaiiia. Sjiaiii, SwiI//il.in i, 'I'lirki \mon ■.! tlic Simlli 

Amcjicaii lit‘|iuhlir.- ; . .. jiiCinal I'.i il.iiii, I h- liiil, i Stall-, 

and lliiiisia. 


Otiiim . 

T.ifI wi'i. ill 

i ■i.'I n?,. 


« :»H\ 

lu-I 


I’kmiI 

ii,. 

i'«pi ■ 

■'K' 

«t: !►-. 



Kili.. 


< 'jUltU' 

11., 

•lapiii. 

L' pl< i t,i 1 

.:-ro.;. gaiiniK. 
i '^'1 '|ii.iit' 


> ■*> ■ 


i*i\ K-.ku 

iMh ii' !s 


^ilO 

0 ;;'^7 ]•" iv>. 


Kw.iit 

- jc: ‘ ii. 


• K at 

3 U-. 


1-.'I 

, . Ii. 

• 

ri * "iit 

I^P'khI t 

'hirli* V 

Ckf 

l'iO»h.iiu L'vyn'* 


K.nii.a 

I’Jl M 111 


7'' I'ki'v 

‘JL'OMfi Ii 

Jvi’rcj- 

1 

2'M 111. 1 livre I'l I!- 


1 quililil! 

il).* 1 dnirhnu <1*11 “ j . 

• 

'IUblf. 

SIIOVMN(. TUI Sl(.S>- 

r.si'.n i\ wi.^iiNG Medial 



11 •Moss. » 

t * 

giain .• 

h Kr. * 

1 dnelini , . ?», of5j* 

If 

gi. j. orgr. i. 

11 ,, 5 

M • 

:;r. ivs. 

' 'J diacl ms . . g r. m ij. 

grains 

gi‘. ii. ui* gr. ij. 

■' ,, • S 'iii '>» 5 “J 

» II • 

gi. iisi. 

t, . 5 

» • 

gr. i\. • 

7'. vuss. 

^11 ■ 

gr. vni, *»r gi. viij. 

"ii'Kn* 

»cru|)lfi 

f»K. 

1 ’ * • • ■ A i.'» 5 j- 

If 

14 i, «‘i’j. • 

i;. , 5 iss. 

f< 

14 •• X. 

A*i»inf. Uss. 

BCrU)^(‘8 

14 ii, or 1-1 ij. 

» 

ir „ 0. 





lIBNmTIEH DI^’CUMMON' SDUHTANCB8. 




1)ENSnire OE ISl.KJIKNTB AMI) (^JMMON SUIISTAMCBB 



(iilljl 1I>K 

(VT l.V* C) 


Ai'iiu- 

. :!•<! 

[ < 'nllJlIl . 

. ' 8-fJ 

Aliniijnium . 

., ^-7 


10 1*7 

Aliiiiiiiiiuiii l>ri u'/x 

s 

* Vipjiei . 

. 8*93 

AiiilWi . 

. li 

Cork 

0-22 '20 

Aiii)ihU)Hlc 

±[i :vi 

i h<iiiinn<) 

. S'ua 

Afiliy*lril«‘ 

. 


. 211 

Aiithnu'iU' 

1 1 7 

Klxuiilt* 

. 1*H 

Antiiuoiiy 


iihoiix , 

1-2 


:i;j 

Klin (<lr\; 

Of)!! 

Arraj^oiuU; 

. :i 

Kiuvrv . 

. -1 

ArM*nk*. 

it 7‘>, 


2'4 2 0 

AhL 

(n; h 

I’lr .In 

. 

il-iinlioo 

, n-j 

Kill')!- 

. 3’2 

. 

:>-s 

(iairll.'i . 

. 7-0 

'! wixmI 

'r(iy ‘h 

‘ ill- )’sn V -lu 

V'9 

lii5m\UX 


j liurmniiMUn 

OTk-H-y 

!' MU1ll.1l 


1 Olus.-(fVliWll) 

. 2-5 

ilitiiiiitm 

Oh !•:», 

! .. dlnil' 

21) 3 2.*. 


on II 

• .. (IkiliiUiii.tit) . 

. 2-4 


1*H li 

; Cluvnii 

. 1 -21; 

Bra.s8 

h*4 


. 111’32 

Brick 

. 

(1 s i-ai-ai) 

. 14'HS 

Broiuim- 

. :i ! 

) oiiiii}^i (l‘i ili^li) . 17' IS"* 

Brun/t! cifcMi.'ii'i- 

, S’dii 

‘iraiiilr. 

’2'7i 3 

(/UiitillUIll , . 

. H-di 

' ;r;i|»liit«' 

* -.-! 

('ulaiiiini' 

. :m 

*' (lull 

8 8-1 

<Jalc-H|K*r 

. :i*7 

(lutU {ii-p h)i 

0-!t7 

<A»?(lar . 

OT) •(! 

(Jyp.v.nii 

. 2-:! 

CKlllllnid 

. 1-4 

i lliavybiiiir 

. 4-?) 

(Jhalk (iih-jiii) 

. !!-:i 

Iliu'iiiatilr 

. 5 

Oliarctiai (wu'kI) 

&:i- •;» 

Icf-UliO) . 

. (1-91 (!8 

(Hilorofiu'ii) . 

i-f) 

I^••l[llll| SiKir . 

. 2^ 

Ohi'oiiic tiliiiu 

. IK! 

Ifiili.'i rulftter. 


(Jlinniiiuiii . 

. (iVj ' 


. 4-9.'> 

Ciniialiar 

. 8-1 


7'1.7-7 

Coal 

1-2 l -.’i 


' 7'8-7H 


* ThcBt’ \iiluc8 wtf.'u klotlly supplied*t(i the autluir hy lir. K. ItuM*, CheiiiUt l» 
the Mint. 






MN8ITIBS OF CX)MMON %tJI«TANCffii. 




Ivory •. 

Ijiiiie 

Litliiiini 

MalniKHiiy 
Mun^’niiose . 
Marlile . 

Me.iicury 

Metliylatod spirit 
Mica' . 

Milk (cows*) . 

Ulcnniii 
Nickel . 

Oak (Knglish) 
Osiiiiuni 
1‘allailinm 
Petrol . 

Pliosphor liroiiiic 
Pliosplionif. (yellow) 
„ (red) 
riue-wiKid 

VV.vtmum 

i’i>V,VSoTO\u ^ . 
Piimicai-stoiie 
Pyrites (iron) 
PvroluBiia 
Quart? . 

Sand (silver). 


1- 8-1-9 • 
. II 37 

. 3-2 
. O-rdM 
. l-T'l 
•&0 -8.5 
. 7-39 
2'ri-2'8 
. 13'.*.0 
. 0-83 

2- 7-3I 

. 1-03 

. liro 
t . 8-9 
. (OtS 

. 22-r) 

11-1 

(f(i8- -72 
8-7 8-9 
. IM 
2*2 

. tcr.c. 

. 21-t. 

. 'cHia 

U 1 9 
. 3 
. 4-9 
. 2-(ifi 
. 2-(i3 


'f Sea-water 
Selenite 
Serpentine . 
Shale . 
ySilica (fused) 

„ (trijnsparenl) 
„ (trausliiecnt) 
Silicon . ‘ p • 

Silver 


. 1-026 
. 2-3 
. 2-6 
. 2-5 

, 2*21 
. 2-07 
fC. 2-3, 
10-5 


coinage (Uritish) li)-3ri -10-38* 


I l^late 
Sijiliiim. 
Sja-^maeeti 
Steel 

Strontianite 
Strontium 
Siigiir (eane) . 
Suljiluu- (rliomhie) 
Talc . 

I'eak (Indian) 

: Tin 

\ TinsUme 
' Tnr\Kn^ne 
Y.j^niidiuni 
W iilpw-wund 
' Wilherile 
! \V'(M(I 
Zinc 

Zinc lilende 


I 


t 

- TIii’hc values were kindly su|>)ilitiil tu tlic antaor by l)r. 'r. 
tbv Ibiyal Mint. 


2-1 


2-8 
. 0-97 
. 0-91 
'-7 7-9 
. 3-6 
.• 2-.c>4 
. 1-6 
. 2-07 
. 2-5 
0-7--U 

. <»-H7 

. i 

. 4'A 

a 1-0 

. 71 
. 4*!6 
R<wc, Chemist t 


^AULE FOR THE (’ONVRKSION OP DKAMS I^Kli I.B. 

I’EIU'KNTAGK AM; I.MU LB PER TON. • 

----•_•_ 


{Haling 

pcrlh.(ftv.) 

Per cent 

• 

Ml. iHvT ton 
{^•W It).). 

[)r:ii)ig 
]fer Ui. (AV.) 

Per cent 

Lh. per ton 
(2240 Ih.). 

i 

0*097r>56 

2-1S74M 

33 ^ 

1-406 

SI'81 


(orO‘l iiterly) 


1 4 * 

1-562 

86-011 

i 

•195 

4-87 • 

4i 

i-iiro 

87'1» 

1 

-89:1 

6-50 

1 

1-768 

• <Sl>*8S 


•soonas* 

8'7&t 


, 1*856 

41-56 

Ji 

•488 


6 • 

1-963 

48-7.5 

jj 

•586 

13-12 • 

* 

8-906 • 

87-60 

ji 

■((83 

15-31 

13 

6*869 

181-26 

8 

•781 

17-60 

20 

7-812 

176-00 

• 

•879 

19-68 a 

26 

9-765 

218*76 

a 

«76 

21-87 

30 

11-719 

262*60 

5* • 

1W4 

2406 


13-672 

306*26 

8 

1-172 

2({-aB • 


16-626 

3i()*fl0 


1-209 

28-43 

A 

17-678 • 

893*76 

» 4 

vm 

itoets 

60 

19-631 

437-60 

• 


• Log.2‘8ei7«. 

■t 


t lAig.f'MSOO. 
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rBBCKNl\aKS INtO CWTS., BTC., FKR TOM. 


TABI,lt KOR TUK (foNVKKSIOM • OF PkRCF.NTAGF. INT 
CWTS., <iltS., AND Dll. I’l.K IIIN, AND INTO UKS. AND LB. ITU CWT., 


Fcr I 

CAht ' 


PtTUi 



cwt. 

(jra. 

ID 


Ih. 

1 


.. 



J*l‘.' 



1 1 

^5G-S 


•)-ii 

K 

.. 

2» 

ii-.- 


3.1I' 

4 


s 

6-0 


4'4S 

• ft 

i 

.. 



ft**iH 


1 




f*7i 


i 

1 

U‘S 


7-m 

8 

1 


H" 


}y‘M5 

M 

1 


ft-G 


llfiK- 

V) 


.. 



1I-2I' 

>1 



2l’-4 


12 

111 


1 

IG-'- 


18-44 

!:■ 

•• 


11*2 


14-.V. 

14 

•* 

8 

ft-fi 


I.M .s 

I'. 





1' ■> 

I< 

;} 


i';5'4 


17"- 

i; 


i 

h. - 


i'.) 01 

i> 

;; 

s 

11-.; 


2»’ i' 

Ll) 

;ik 

8 

ft'i 


Ll - 


4 






4 





k A-; 

4 

1 

h.!> 


2»-oi 

r 

4 


11-.' 



1’4 

4 

3 

.li> 




ft 





•ji; 

ft 



1 

*1-12 

'^1 

ft 


ii.-^ 

1 

2-24 

28 

6 

2 

lJ-7 


8-.}r> 

29 

6 

3 

ft‘G 

• 

4’48 

uu 

G 



1 

6-('(i 

:n 

G 


«.».* 

1 

li-Ta 

IL' 

6* 

T 


f 

7-84 

K1 
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882 Fil)8l» 1 

4830 

‘2 

Ml r.4S3 

.9281 

•2 

832 a77o 1 

6333 » 


838 8268 

6723 ' 

•n 

H;w-2r><*n 1 

778f. 

1 

8.I9-109J 

8165 

•4 


0237 

23 :■ 

S39-3<39 

,*2 0230iii)8 

20-5 

S88-818J 

2*U21oi:bi{ 

♦ii 

839*(9iJl 

2*9241017 

•c 

884*Oi*1<» • 

2j3I» 

•7 

830 04 HI 

24S8 

*7 

884-;;702 ' 


*8 

810-2195 

3928 

•8 

884 #;iS7 


•9 

MO-1981 

" ,936‘< 

•9 

8:M-J‘27’} ' 

018; 

2ti‘ 

810-7766 

2-9246is07 

27 0 

As;5r.-2i)f»s 

2-OJ17936 

•1 

841 or>;>! 

8216 

■1 

8:tt.l-.i:; 

9384 

■2 

811 •3337 

9684 

•2 

8;)i"r7(l2.i 

2'9220832 

•3 

8JT6l2*i 

2'92.'in'22 

•3 

880-O414 : 

2279 

■1 

811-8908 

' 2559 

•I 

88t»-82H() 

* 3V26 

20 

842 1693 

399: • 

27’?» 

838 mSA ■ 

.'>171 

fi 

,'■42 1178 

' 5431 , 


s.‘;»i-S77(> 

6617 

•7 

■<4 2-Tail 

C8G6 

‘7 

•S85 'IfifM? 

8062 

. -8 

S43-C.f 10 


•s 

s::7-i:5ji i 

0007 

41 

843 

97.{« 

*9 

N.7*7127 ' 

2*9230991 

3(»*0 

813-5620 

2-9261171 

28 0 

S37*9912 

1 

2 ■923239r» 



_j 


V.\r«)n; Mkf5«‘i i:y,* 


TumiH-rutiii ■ 

• 

^ • 

j» '14‘iii]ii‘];iliiic 

1 \ !i|.«iir 9fi-A.siirf, 


mtii. 

,1 

III It) 

0" c. 

•1*0016 1 

CO 

•0246 

5 

•00026 

■ 8i», 

•OSS.'. 

10 

(10013 . ' 

100 


15 

•O0069 ; 

1511 

2‘8^1 

» 20 

•00109 : 

; ’ 

17-81 

25 

•IIIHis , 1 

2!ft) 1 

.75-83 

30 

•00257 1 

* 300 I 

318-6 

f 

•00387 

351! 7 

760 

40 

•0057 !-• 

400 ( 

15CC 

50 

•0122 

150 ! 

3229 

-- 


•_j 

• 

— • 


t ■ nlisorvatioiifl liy ai«l «Voitiiu, CaltMiHlar ‘Jriinnw, wkd otlM-ih 

(vuiuca i» Him. ni mon'iiry at (» C.). • 
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DENSITY OP WATER. 


I 


VoiJTMK ANH Dt'NSlTY nF WATI H A*i HIFFBUKST TKMPKKATlTRiK.* 


• 

Sp gr, ot Water i 

Vn). i.f Water 1 

1 Sj.. trr »i Wji*.5r 

V<»l. ot \N .ite^ 

Teup. 

(.itu.= l). i 

(HtO 1). 

(at 4 1>.* 

(.It 4 - J). 

0" 

1 *000000 

r0')00(yi 

‘OOOnI 

porifi|29 

1 

1 ‘<»0(>057 

0*999943 

•999928 

1 *0)10072 

2 

: l*0O0'i9^ 


*999969 

1 -tJOOO:;! 

3 

1 000120 

•999880 

■999991 

1 *000009 

•4 

i •OOtftiJO 

1 -999871 

pdDOOim 

j*()')0(mi) 

{» ! 

1 l•(foo^9 

' -999881 

0*999900 

POODOl'^ 

• 0 

1 -000099 

1 *9999)1 k 

•J)99970 

1 •)))8J))3() 

7 

1 •0'imn}2 

■9999Vs 

*9999:5.5 

1 *000067 

s 

' *000015 

•9999S5 

*99988*5 

P0U))1M 

P 


l-Uf'OOi: 

•99i:S2l 

P00017(5 

l!> 


1 •0001 *.‘4 

•99974*7 

1 •00025:5 

11 

■999784 

1 ■0'<02)*> 

*95‘9()5.‘i 

POOOi5l6 

V2 

•99‘M)7s 

1 •)H)0;52/ 

•9*.)9. 19 

P0'*))I51 

J3 

-999559 

l•(k‘ul■ll 

•999130 

1*000570 

14 

•999 }*29 

l*iiO))57-2 

•999*.'99 

POO070I 

ir. 1 

*999289 

1*000712 

•9991)50 

poonsii 

ic 

•9991:51 

l*0o087o 

•95'90ii2 

1 *000999 

17 

’ *995970 

pool 0:51 

•99.SS 11 

1-OOlh.O 


•99S7S2 

P00I2I9 

.■99.^65l 

POO1348 

4 

•';)98...SS 

POOHl:; 

*9981)50* 

P001M2 

uo 

■99.S3H8 

1*001615 

*5)98-j59 

P00174-1 

I’l 

•9981;^. 

] 

*99801? 

1,001957 

22 

•997953 

1 *9025)49 

•997826 

P002177 

-I» 

■9’.f77:5o 

1 -0022; *; 

1)97)5))1 

1 *00*2105 

24 

•997495 

P0O2511 

•997367 

P002641 

25 

•997249 

1 -002759 

•997120 

1 *002888 

V6 ; 

■91)6991 

1 *003011 

*996866 

1 *003114 

27 ; 

•9915732 

1 •00:;27> 

•5>96t503 

1 *00:5408 

2,S 

•996460 

1 *0035, 

•996331 

1*003682 

29 

996179 

1-0U38J15 

•99)5051 

1 -()0;5965 

SO 

' -995894 

POO 11251 

•995765 

l;0012.53 

35 

0*991:5] 

1 *00572 

0*!‘9118 

1 *00593 

40 

0*1^218 

P007M 

0*99235 

1 ■00773 

45 

(>•990.50 

1 -00958 

0-1J^.)0:57 

>•00974 

50 

0*98832 

1*01182 

0*9*'«19 

PO 1*201 

55 

0*985}l4 

POM 26 

0*98581 

1*01442 

00 

0*98350 

1*01678 

0*98338 

1-01697 

65 

0-98086 

1*01951 

0*98074 

P01971 

70 

0*9780> 

1 *02243 

0-97794 

1 *02260 

75 

4 0*97511 1 

1 *02553 

0*97498 

1 02.569 

hO 

0*97206 *' 

1 *02874 

0-97194 

1 028ilb 

85 

0-9^92 

1 *03207 

0-^))879 

1 08224 

90 

0*96568 

‘1 •0&554 

0*96556 

1-0:1574 

95 

0*962.31 

l*(';i918 

0-96219 

1 •039;i8 

100 

0*95879 

1 *04299 

t 0'95866 

1-04315 


• TIiIr tahb* muy bu iitiliml to u Kp. Kr.»tMk«ii with nTm-iire to water at one 

tenipeniUire to wctor ia4 (;. Tluih,*let Su, iat the sp. j(r. of a HiilwttUHH* rcfori-wl 
to water ul IS* (’, s<h unity, then the Bp. ijr. (S 4 ) referreU to water al 4' hk unity 
wUll»eS^-»lftX-9Uyi6-8i5(l- iMW4). * ItowtU. 



BAUMfi'8 lIVPBOMKTKll. 


3 


* , 

IlYilUoM Ki HU. 'J’lihi};/of Uquiiin fcnviff OnfH. tl'iUaf.* 


•B. 

“Tw. 

Sp KI-. 

• B 

*Tv.. 

' S|» •jr. 

!; -K. 

1 'Tw. 

Sp. tJr. 

1 ’ 

1-4 

. rno7 

a:; 


. i-l'C) 

|: -ir. 

i !'0*f; ' 

1 -isa 


2*8 

1 -OM 

21 

40 

i i-.mi 

1 Ki 

: 9-*o 

1*108 

A 

4-4 

1 *022 

•Jfi 

42 

' 1*210 

!! 17 

' 9«;*i; 

1*488 

A 

• 

ri-8 

r*4 

1 *029 

1 *(U7 

20 

2 ) 

41 

40*2 

! 1*220 
i l*2:;i 

1 •<« 

1 li, 

! 

[m 

TIOrf 

1*515 

t) 

\i 

riii;. 

28 

IS *2 

: r**24i 

. 50 

;ioii 

1 *.'80 

1 

10-2 

1 

29 


1 •2;i*I 

r, 1 

KiO-i 

] 540 • 

>• 

12 

1 MHiil 

2 JI 

:'2'J> 

; 

• '2 

] lla-i: ■ 

I *508 

9 

i:;'4 

i-l'lw 


:> -.s 

, l-.'74 

5.1 

! 

1 *580 

!0 

ir. 

1-. 7,-. 

2 l 

r.7 

1 *1-as:. 

• ."i4 

! IIOM 

1 *597 

It 

lO'O 

1 •^8 


.V.--4 

i ;-a!i7 

i 55 

] 128 

1*015 


IS •2 

I-091 

81 

01 *0 

1 l*:;us 

it i'l* 




20 

1*100 

0 ;i 

>i1 

' 1 y*2f» 

i; 07 

i iO'i-r. 

1 *052 

li 

21*0 


,W 

0 ti*l 

>i-i:!a 

' :.8 

! 1 51*2 

1 *071 

1 ,". 

2 ;t-2 

1*110 

87 

1)9 

1*815 

! 59 

' 18''*2 

1*891 

J . 

2 ri 

J*12;» 

••iS 

71*4 

J *857 

; t.o 

1 12 . 

1*710 

ir 

2(5-S 

M:i4 

89 

; 

l'o7<‘ 

! 01 

i 140*4 

1 *782 

18 

2'*4 

1 -U2 

4(» 

70 **i 

1 *W2 

! 02 

i i.ii -t.' 


19 


IMiVJ 

••41 

•79*4 

1 *2.-.! 7 


i 1.%-. 

l-77..-|’ 

20 


Miia 

42 

S2 

1 *4 1.0 

'■ Cri 

:r.!P 

I-79.'i 

21 

:U‘2 

1-171 

48 

</} ,V 

1 *4 24 

t>5 

to4 , 

1 -sao 1 

2 a 


1*1 SO 

44 

H7*ri» 

i-ta'< 

111! 

1 lO-^'l 

1 -sia-T 


• ThIsSs 6110 ItauTiHf ^ hvilni?rn‘t<!r iii'iffK-wii Ml (Viuiiicnt'ii fi.j 

‘irs;!os an* m uw* fhoiv ah wc'l n'<' I'niri v jm* fnt IShhiikTh tiyU:»liii't-'r Ih uiiHil 

K'AuiiMca (Liiiigo r<fl>ni,‘ii H'l.'iihf.h , 

'Inhh‘ !< ' Ityhhf 'hi'Tl 


• I'-. 1 8|'. Kl-. 

' li. 

Sp. RT. ' 

•D. 

f»t> »rr. 

lu 

J -(100 

‘27 

0*H9« 


0*811 

n 

0 993 

28 

0-890 


'■0-.^07 

12 

u '‘.‘SO 

29 

o-ssr* 

48 

J iJ-sO‘2 

13 

0-980 

30 

♦ 0-880 

47 

0*798 

14 . 

0*973 

31 

0-874 

IS 

0*794 

15 

0-987 

32 

0 889 

49 

0 789 

Ih 

0-900 

38 

O-.MU 

5t) 

H *7 '•5 

17 

0*954 

34 

0*859 

51 

0-7S1 

18 

0-948 

35 

0-851, 

r *2 

o-7;7 

19 

0*942 

30 ♦ 

0-HJ9 


0*773 

20 

0*980 

37 

0-811 

5 4 

• 0*708 

21 

0*930 

38 

0-889 

.55 

0*701 

22 

0*924 

89 •» 

o-sjfi 

50 , 

0-700 

23 

0*918 

10 

Cr.S30 

57 

0*757 

24 , 

0*913 

41 

0*825 

58 

0-753 

25 

0-907 

4'J 

0-8*20 

59 

0-749 

28 

•• «-9()] 

43 

0*810 

80 

0-745 


— » ... a 1 

rinutiifirt /(*/•—Til c.-nvf)i iIol'i i-i*» TwniWolI iiiut hifi-flir giiuiiv (wator- 

• IW)"): mtilT{|>1y t!if rliy r», uiul ml '*J'«ui tolbc]>r<Hhi 4 i. 

To ndacp niircilh' Knivitjr (waU-i io Twiidiioll t deduct 100<» mid *hivi.lo Hit 

leiuatnder by •'< • 
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SPECIFIC GUAVlTy OF llYI»KOCHTiORIC ACII>. 


T\BI.ie SHOWJNO TIIK STIlKN(?i'l/ OF HTimOCnTi«»RIC APII) 
OF DiFFi KENT l>rNsiTiRs. (1 .'111(1 Mtirc.lilcwski.) 


Sp. RF. 

MCI 

Crams 

sp. RT 

IIC] 

flraiHs 

8p. RT. 

IICI 

ti'raum 

at 

per 

UCl |MT 

at 

V r 

MCI per 

at 

i*er 

Jlci per 

15*U/4*. 

edit. 

Hire 

’I5-C/4- 


litre. 


cent. 

litre. 

] ’OOf. 

i-ir. 

1-2 

1 , '070 

IfclO 

lo:i 

1-140 

27 00 

81 fi 

I-Olo 

2-14 

oo 

■ l-OSd 


174 

■ ri4f. 

28 65 

828 

I'ui:, 



, 1 •OH.'i 

, 17-1.-: 

1 -0 

1-1 :.o 

2‘.'-r*7 

8i(i 

1 -Olid 

•I'llir 

42 

, 1 -OPO 

is-n 

1P7 

'Tif.:. 

8i 

3;.:? 

1 -bijr. 

O-l.'i 

r»»> 

, 1 -(015 

ip-im 

-j' *y 

I-hid 

81 •J.2 

866 

*1 'O’la 

O-l;. 

b4 

l-lOO 

'’>* 01 

220 

1-ltM 

82-IP 

8: p 

1M1S5 

7-ir. 

71 

1 i-ior. 

-J'C97 

‘’•1*2 

1-170 

8:i*10 

8!i2 

i-«no 


>;* 

i 1-110 


•Jio 

i-i7r> 

84-l-J 

40] 

i-ojr> 

P-10 

SMI 

' M16 

22-8t5 


1 -ISO 

8.'-.-8‘‘ 

4 IS 

1 -050 

10-17 

lu: 

! M20 


207 

I'jx.'i 

00-81 

48(‘ ! 

1 '0.%:. 

IS 

ns 

|T12f. 

:'4 -rs 

278 

1-3 00 

557-28 

418 i 

1 -(bJO 

l-J-lb 

TJ1» 

1 I-IW 

’r.’* 

2\f\ 

T1S».' 

3H-10 

4fi0 1 

1 -Obf. 

i;i-ip 

141 

I I'Kir. 

’ iPC/O 

im 

l-20n 

jiP-n 

lOP 

1-070 

11-17 

ir.-2 

1 





' 


'bAiifiK siruwist. TJM. S'iui;\(;riis jif .Nrnan Acm of 

UlFl'MlINJ’ Df.NMTI!' ' I.lini;.' Jind lU'V.j 
* _ _ •• ‘ 


8]l l-T. 

UNO. 

?>p Rt 

MNO3 

I sp. Rr 

MNO. 

at ir.74“. 

per ee^t 


JKT eeiil 

1 jaii. 74 . 

y,lT eeilt. 

1-(120 

8-70 

1 - 2*0 

8i.-2rt 

' 1 -420 

69-80 

1-080 

r. f )0 

1 -280 

86*78 

1 1*!80 

72-17 

1-010 

7 “20 

«. -210 

:'..S *20 

1 1-440 

74 -tl.8 

1 -‘'50 

8 PP 

1 2,‘»0 

89-82 

1 -450 

77 -28 

foiio. 

10-08 

, 1-200 

41 -84 

1-400 

79-98 

1-1170 

1*2‘88 

1 - 2:0 

4i>-87 

i 1-470 

8-2-PO 

1 -oso 

18-pfi 

1 -280 

44-11 

' 1-180 

S6-05 

1-opo^ 

IfcfM 

1 -200 

4.'.-Pf» 

l-lPO 

89'-«0 

1*100 

1711 * 

1 -100 

47 IP 

1*500 

•94-09 

1-no • 

i8-ti7 

1-810 . 

4P 07 

I •5»I2 

9;* 08 

1-120 

20-28 

l.-i-JO 

:k)-71 ' 

1 -f.04 

,96-00 

I-180 

2) -77 

1 MOO 

0-2-87 

! I -fiOtJ 

96 *76 

1-MO 

28 ill 

1 -840 

5! -07 

' 1 -.'08 

97-50 

1 - 100 

21-84 

1 -800 

5;.-79 

1-610 

ps 10 

1-160 

20-80 

l-:56o 

r.7-fi7 

1-.'112 

98'53 

1-170 

27 88 

‘1-3 70 

:.P-3P 

1-614 

P8-U0 

1-1 so 

2SI-38 

1 -880 

67-27 

! 1 516 

99-21 

I-100 * 

80-88 , 

I -.-IPO 

68-23 

1-619 

9P-4« 

1 -200 

32-38 

1*100 

gtir)‘80 

I-i.-20 

PP*67 

1-210 

3B-S2 

1--41V 

67-r>() 




To Ret subtract oiic-si^venth from the periTiitiiRc ol uih'lc nciiJ 
Tiiiia,r-i:^)Hp RT. iKi4“-<>f. :4;„ N‘.o,,' • ' 

The tlRurcs rrfer t(» t'hrtnicallfi purr iiitrie acid ; oomnurclal n«id, oontaiiiiiiR 
^ibi'Hiis iK'id, .Ir., roiiUtiiiH less real H Nil, at !hi> Haiiie di'tisii >. * 

'* ' V« lr.v a’ld Mauley have Rivei%(M-e Jwfr. .SV. Vlwtu. luti. IlMW, pp. |iK>7. 
If'/J'M a table of dAi«^ttics of iidric add from to I ;i21, the r« suHs of wbieb 
a(;re>‘ elosely with those taliiilaterl uhovcs 




SPIXMKIC CKAYITY OP Sin.l'TlURir ACID. 
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* 


’t'<»KIlI',(’TIONK KOK 1" (I (XlJ) WIMA AlUlVH If", HPIUKXCT 
• WJTFV nj.LnW IfiM'.). 


•‘^p. RT. 

Currrciiiiij. 

.S|,. gr. 

Correntton. 

I •OKI 

(roO<)‘J 

1 1-2S] 1-310 

O-IWIO 

]-U4] 1(170 

o-oud:! 

1-311-3 -{JpO 

U-OfMl 

]’(»7I 1-100 

0-M0(l.} 

3 r.r.l* 1 361. 

0-0012 

3 •mi i‘i;io 

0M»K)r. 

1 36»; 1-100 

(*•0013 


O’ooon 

l-JiJl |■4S.•. 

/(lOI v 

i*mi. j 



0 0015 

l-:iol 


Mill 1-M»0 

0 0010 

1 - ■) -ovO 

0 MOll*l 

* l-.Vll l-fli'll 

0-01117 


Taiu.I' Sn.iwiNf; ti'i' SiKi:\<;ji» i)K Si irnUKlc A«iii of 
* Dikimom Ih-'-'inix* 


Sp. Cl - 

SO., JMT 

11 .So^ 

i-r.dii- 

S|. ■'* l.t 

S< laJ'i-r 

li M>|i 

Criiiis 

i.> /•• (. 

(<■>11 

l.« 1 -cut.. 

IH-i litre. 

'■ 

e< lit 

|H-i eeul. 

licrhtri}. 

l-om 

1 

1 .’7. 

I1: 

1 .-140 

.;rr7i 

43-71 

5S6 

1 -Ot'O 

- • ( 

;; o.j 

3] 

1 ;(.•■(» 

3i;-;..s 

4 1 -.S-2 

606 

1 -030 

;mi7 

!• 

46 

1 -.-Ji-.o 

3:-15 

l5-.i.i. 

6-24 

] -010 

1 87 

• 

ii-2 

1 -37" 

3''-32 

ll.-oi 

04”. 

ro:.i' 

(1 o-.'-* 

3. 

77 

1 -3^0 

30-18 

Ir -'.0 

662 

1-O60 

T-I'i 

8 -77 

‘rl 

l-39i'» 

40-o;. 

40-06 

68-J 

i-o:o. 

8 3- 

Ji' ill 

1 

J -40(1 

40-1 <! 

511*11 

ro-i» 

1-0-0 

9-47 

11 lio 

1.5 

T41P ' 

41-76 

51-15 

721 

1 -oilii 

1M-I-.0 

12 'O' 

! 12 

I -4-20 

4.'-57 

:.-2-i5 

7 lu 

1 -loi) 

11-71 

113r. 

l.i.S 

1-430 

43-36 

53 1] 

759 

1-1 in 

1 -J 82 

I:--71 

1;:. 

1'440* 

4ri J 

51-07 

779 


13 '-t* 

1:01 

10' 

1 150 

4 1 -02 

55 (!3 

798 

M30 

14-0.. 

1'>-3I 

207 

M60 • 

45-60 

55-87, 

817 

ri HI 

16’0! 

10 :i 

2*23 

1*470 ^ 

4- 45 

56-00 

837 

i-l&o 

17-07 

:'O-0l 

2.-;o 

1-480 • 

47 21 

57*83 

856 

1-160 

IS n 

22-10 

-.'57 

1 MOO 

47-05 

5,s *7 <V 

876 

ri;o 

lo-tc 

•3 47 

2‘5 

1 -500 

48*73 

.50 -70 

806 

i-iso 

•J)”2I 

I'J 76 

•202 

• 1-511) 

40 51 

•Id-tifi 

016 

l-lOo , 

21 -lo; 

20-«4 

310 

1 l*5-2() ■ 

50-28 

61 *59 

936 

raid 

2:*-30 

27-32 

3:»s 

1*530 1 

51 -04 

6-2*53 

9;.7' 

1-210 

23 33 

•J.** :.8 

•;i6 

1-;M0 : 

51 -78* 

63-43 

977 

1 -2-20 

24 -36 

•29-.^1 

364 

l-fmO ' 

52-46 

64 26 

996 

1 -230 

25-30 

31-11 

382 

1 -560. 

53-2-2 

65-20 

1017 

1-240 

26-35 

3-.:-28 

490 

1-570 

.53-9^ 

O'-.-09 

1038 

1 •2f.O 

27-20 

3.1 43 

418 

] -n.'!' 

51*65 

66-05 

1058 

1 *20-0 

28-22 

3J'57 

437. 

1 -500 

fgrz: 

67*83 

1078 

1-270 

20-15 

35T1 

4.14 

1-61.3 

56*09 

6.S-70 

1090 

1 -280 

30 10 

36-87 

47-2 

1<6I(I 

56-70 

*69-56 

l]-2(( 

1 -290 

31-01 

38-03 

400 

1.-620 ■ 

57-19 

70-1-2 

lUI 

1 -300 

31 ‘90 

39-19 

tTilU 

1-630 . 

58-18 

71‘27 

1162 

1-31D 

32-01 

40-3:» 

520 

1 *610 

58*S8 

72-1-2 

1182 

1-3-20 

33 88 

41*;.0 

648 

i-tiiiii 

50-57 

72-06. 

1204 ' 

r:!3o 

34-80 

42-66 

567 

1 -660 

60-26 

*73-81 

1225 

* The lihovt) tahU- i 

s Iftkoii from l.uiimiH Terhnii'al Clmnintt.’ Unmihfhtk fxieot 


liMti) uih| ctiitiiKlii's iuH laU'sti correcliiuDb. ItdilUA'iiiu pailiifrum llu^uruM 
I>y l.iinico, Jb1«i uihI NnrI. 
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( 

TvMLIC iJIIDWINiJ TtIK Sl’ISl NfiTH Olfc A4UI> OK DiVKpAiKNT 

Dknm iiicn—, 


Sp. i;!- at 

Ml, per 

II.Sxl, 

Or>:i>i'‘ . 

'^P in. .U 

S(l, pci 

II,.Ml, 

(•rams 

LV /1 r. 

i'CUl. 

per ccnl 

fiiM*lltn 

ir ./4 t; 

Cl 111. 

(11 r rout. 

jicr litre. 

1 MJ 7 n 

(»o or» 

. 

74 00 

j 

1 121 G 1 ' 

l- 7 fi 0 

fiS'OS 

8 lf >0 

1504 

iWiSO \ 

iiil ■(!:;» 

7 r. M 


1 -700 

oy-oG 

. 8 .-. 70 

1534 

l-OhO 

CL-ii!) 

76-30 

rj'-'O . 

1*800 

70 ' 9 B 

Hi *03 

] . 56.5 

1 'TOC 


77*17 

1311 ! 

1-"10 

7 ‘j-"h 

.‘■s-;:.) 

1 r»‘.is 

* 1 710 

fi:;- 7 o 

78-{>4 


1 

73 .'.1 


1639 

1 ‘ 7 ’JO 

0 - 1 - 4 ;t 

78 -HV. 

rL'*/ ■ 

1 -S-iO 

74 -30 

01-00 

iGiii 

!' 7 J 0 » 

t/j*'? I 

7 o 80 

l:wi 1 

1 -sso 

7 r.-u» 

02 10 

]i ;85 

1-740 


Ml 

lit.: ' 

I -Siif. 

7 ii-;ir. 

03 :.G 

1717 

i-7r.o 

tMi’Oy 

81 

14-37 ! 

1*8385 

91 -lfs 

00*31 

1836 

1 -Ttiu 

07 

b'J-A \ 

IIM , 

1-840 

S 0 ' 5 !l 

08-73 

ISlIl 

i '770 

Otf 17 

83-41 

M '8 . 

• 

l-sio 

78*01 

05*60 

17 ;.!. 


.Vo^«.—TI k* liiLin’ht ]»cm'ntaj'i*B ‘.ln>u IdWt-r hpr'!ifU* uravitic'B than Ukhh* jiist 
h(>](»w, the iiKiMinnni iH-ni*.' ui iKi'.il pcrt-iMit The iiDpuritieK aiwayi' 

preMeiit it^ (KitiMiK-rtiai sn'icl iii<TeuH 4 - i|s ileiiMly auU (tmtuMiueiitiy cause rcsulU 
«iciliirc<( from ■>]■ cr to lx* iiiuldly Ii4:h. 

(Joi:uhiTi<)N FOR r *0. (\in> MHi.s AP«»VE iri**, suirruACT 


« UliLN OKUiU 15 C.) 


sp. «r 

Curriil.loii. 

1'170 (ur lifw) 

.. 0 0006 

l*17«i 1-150 

0-0n07 

1*450 1-5.''fi • . . 

0-0008 

1-580 1750 

O-OOoy 

1 750 1*810 .. 

U*0II10 


Si'KoiFU' Gravitikk of Soi.inioNs of Ammonia at 16 * C. 

flviiu^c ami Wiernik)/ * 




i litre at 15 

(*uirccti(>ii of 

Spei'ilir grurity. 

Nll,ru<r c-i nt. 

wmtiiiuK grams 

spr-irn- gravity 

Nil,. 

t..l- i I'u. 

0 880 

35 '60 

313-38 

0*00066 

•S85 

33-67 

2t‘7 08 

*000635 

•800 

51''73 

283*40 

•00061 

•805 

r 30*03 

*M6s-77 

•00o."i05 

••H.o 

38*33 

251*07 

*00057 • 

■005 

26 

, -.ill'Oil. 

•000545 

•010 

21-90 , 

•J!!7-4I 

•00059 

•01 

33-36 

ais-iis 

*000405 

•030 

31 7.5 


■0(I047* 

•0*35 

20*1.8 

186*67 

*^0445 

;5i30 

l.S-61 

• 

17.3 35 

00012 


* From Lunge’s TecluUval llaniUnHik (lUlRX 
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» » 

8i*KnFi« (luAvirii'.F Soi.in ujs* ok Ammonia at VJ r. aiiiliiiu.r,l. 




1 hire-.it ir> (' 1 

1 i nl l<-< 1 lOll <U 

irt» gravity. ■ 

Nil, ]ici’ i-eiil 

1 

1 

' l■rnltnlrl<> grani^- 
Mlj- 

I'l.l'llj 
iiir 1 <’ 


17-1.' 

^ Jfio-iT 

•lUJ'i} t 

•uio 


Mti 1)2 

ooo.'h) 

•tMf» 1 

MI7 


•ooonoj 

•yr.o j 

ij 

mroo 

■» ■UfjV.X .. 

•yof* i 

1 1 

11 

fOiiunn t 

*!I50 i 

li-.H , 

yr> ]: 

•O'lU-i!) 1 

•jbir* ■ 

s-r»u 

a 


<J7» 1 

7':il 

7o-}*i 

•f!0u‘'r. , 

•y76 

t» (>■» 

> 

.iThmi 

•!*SO {* 

4-s^' 

. 17*0} 

“O'.M'i;; 

■•is;. 


1 :5iii7 

•U0U2I 

•!>y() 1 


i 

OOOijO 


I'l 1 

' 1 ll-Iii 



S1'KA:1KIC (jKWinKW ok Sntjnoiss Xh S.>IUKM ANII I'.HA.vSMM 
Hvi»i.oxii>KfA A’t i;» /I ' (I. 


Sp gr. 

>•' N.iMJl 

KOIJ. 

8„ g-' ■■ 

, N.OIII 

* l.oll. 

1-010 

UVO 


1-3-0 

25-00 

29-01) 

1-OM 

1*69 

2**J8 

1 

2^ *96 

•29*90 

i-niio* 

‘2-60 

3*36 

, l-.:oO 

vn*8;i 

30 *9 i-* 

] *040 

3 *1.0 

4*11 

1»*310 

1* *^;■| 

3! ^ 1 

TODO 

4*31 

f.*h3 

1-3.0 

■j's's:} 

52*4 ft 

rofio 

5*20 

6*60 

i-.;ii) 

-29-30 

{3*70 

1070 

6*13 

7*6S 

1*310 

30*71 

34-63 

1*080 

7*ori 

8*76 

1 -350 

31 *7;'* 

3i' iih 

1090 

7*9f» 

9*S2 

1-360' 

3*J*79 

• 36 46 

1*100 

8*78 

10-87 

J 370 

33*7:i 

37 37 

1>10 

9*67 

11 *92 

1 *381) 

34*71 

38-J8 

T120 

10-56 

12*96 

1 

3r.*6A8 

^ 39*18 

3*120 

11 -55 

11*01 

MOD 

* 36*(i7 

40*09 

1110 

1*2*19 

15-01 

t 1*410 

37 

4-1-98 

11511' 

13*34 

^ 16*08 

|-■|•20 

38-67 

41*87 

1-1150 

14*19 

17-10 

1*130 

39*67 

•1*2*76 

1-170 

3f»06 

18-13 

l*44i) 

-/0-68 

43-63 

1*180 

18-00 

19-15 

1-150 

•11 ‘70 

44*50 

1-190 

16*91 

20-17 

1 *41’^) 

42*76 

45-37 

1-aoo 

17-81 

21-i; 

3*170 

•43-80 

46*23 

\-210 

18-71 

*2*2*16 

1*180 

44-85 , 

47 09 

1-2-AO 

19-65 

-23-17 

1 *490 . 

4fi*89 

47 *93 

1-230 

-20-60 ' 

24*14# 

1*600 

46*94 

■18-78 

1*240 

21-17 

‘2f**13 

•rnio 

48t)0 

•19*61 

i-aro 

22-33 

•26*10 

1-6-20 

49*05 

60-48 

1-280 

23-23 

27^07 

1 -630 

50*10 

51 *32 

1-270 

24*13 

‘28 04 





Tlu‘ «1 mjvo Itiblti i» alibrrriated lr<>m the wfy full tiiitles tOTen jii l.inii.* R ’IWhnifnl 
• ChmuiitK* UaiuUfOok (19ItfX The vuliieBKivcu for KOll aru tsalcululed tnuii the reHUltst 
oHuned by tickenuK 63. bbU). 
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HAriTIUlKD StMiUTlUNS OF SAl.TH. 


Strknoth <H'- Sateikatkh Sdi.j ti<»n;> of a Kfw 
Common Salt.''.* 




At «r K 



Sp. gr of 

C.r of 
HjiOt 
dissolve 

• inil.lB lU 
] lll'i of, 
Katuratrd 



1 graiH. 

Rolnlioii 

Acid, 

1-710 

O-'.O 

In7r.;» 

1 ,, <5Unc . 

1 -.-l* 'Zi\ 

0-:.i 

8151*7 

,, lariaiie 

] -JJ] 

0-71 

70*) ' 

Aliiin. uiiiinoiiia 

1 

9 Oa 




1* .0 

o: *7 

Anniioidiim railtoimfc 


81M 

2.'] ;■> 

,, cliloritl«‘ 

1 or: 

:J8 

■57 -4 

Borax ... 


•JS-7 

n*.: 

('flictuyi idiloiidc 

] - hiiMi 

1-41 

r.'fii 


1 ■■KlUt. 

0-8*2 

7; 1-2 


l-ISI?! 

•;-79 

,‘}i i" 

I,e itl }icct.ato . 

1 


:572-:. 


l"27I>f. 

11*9.'“ 

*.r;-y 

Mercmif clilorid*' . 

j 

17-9 

‘ 1 

rotissiimi ae« lali' . 

r-ioi: 

o-js 

11190-2 

,, Im-aibonjito 


u ”2 1 


,, dii'iiioiiiaU' 

1 Oii'l 

0 

10 -fi 

lii'oniMc 

1 

)■:.!) 

&‘2;>*7 

^ clilor.iU 

1 •o:;h 

10-5:; 

f*9-2 

,, hyilralt 

1 r»5o 

o-t:47 

94 !•*♦ 

,, iodide . 

l-705!‘ 

'i'7oi 


,, ^ iiiiraic 

1-1 If.-J 

8-77 

•2lo 1 

,, |>eriiian^4ii;tte 

1 ip.tBv 

J8-7 

• W7 

,, * 

ro7f*i 

u*i»r» 

101 *8 

Sudiuiit Idcar) Kill ill e 

1 -OllOHl' 

11 08 

, 87*8 

.. carbonate. . 

1-1008 

1-60 

4J51.-4 

,, ehlondi* . 

I’^OI 

2*8 

81(5*8 

,, pllONplliltc . 

I *01 so 

e-iH 

18-2-6 

,, Kiilpluite . 

I-JIH 

2*68 

802*7 

Zme Hulpliate / . 

1 Mol! 

* 

0-67 

S^n-O 


St>te -111 all above ib'temiiiiatiuiiB^tlie aiiliHlaiiccii are i-abailatoii as of 
ofltrial (i.c,, JbF.J, ijnt aliwfliitc, |iiiriiy, 

* U. G. Qreciiliiti in ttie Phurm. Jtnintal, I>uc. liMO. 
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tJi.YomV Taiu.e. 


1 J'er 

1 CL-Dl 

1 (Jl>ccr 

1 «* 

Ml. i:r. 

15* (J. b'J ¥. 
15' ■■ Ml' 

8p W- 
Us'F 
**0“ ~ (isr 


IVr 

■jnt 

«I4. »•« 

ili 

Sp gr. 

ir. (. 

■■ in- 

i 

i'er 

('••nr. 

ilJjClT 

III. 

ill' RT. 

15' r. 

IB-. 








✓ 

i VHt 

1 -Jlb'dK? 

' 3*26348 

r 

74 

1*19583 

40 

’1*10*25.8 

1 09 

1 •29.‘?:tr) 

i 1*2908.5 

j 

73 

' >l*n*309 

S,'* 

1*08908 


l*20n7*j 

] *2.5822 


* 

: 1*19035 

.'iO 

1*07564 J 

! 5*7 

1*2:>MI9 

1 ** 2 f..'.*;o 

[j 


. J-1^791 


1 *(»9239 j 

! !u: 

1 *20017 

I •2:>297 


70 

, l*t84.'<7 

5i * 

I *'‘1930 ‘ 

j }»r» 

] 

1 *25034 


9.1 

^ 1*1''21*2 

1!, 

1*U19.V2 1 

■ 91 

1*25021 

1 "24771 


98 

: 1 17937 

10 

1*02109 ' 

! u:: 

3 *24759 

1 *245os 


67 

j 1 '17692 

f. 

l*0i|.'^9 , 

9*J 

1 *21J87 

1*24219 


69 

; 1-17387 


, 

: 91 

1 "24217 

1 *239^.3 


9.5 

i 1*17133 



, 90 

3*2391.5 

1 **237*2(1 


Of 

. 1*16837 



! sa 

1 '23n7:; 

1*2:'d49 


93 

1 1-36561 


■■s]) }ir. 1 

‘ 89 

3*23100 

3*23178 


92 

I 1*19289 


*2(1 V. I 

S7 

1*2.1128 

1*22907 


61 

* l-lOtlp 


» j 

St) 

1 ■*22vf,r. 

1 *22939 


90 

i 1*157.17 


1 

8r> 

1 •225.''3* 

1*2239.'. 


59 

‘ 3*1,519 2 


‘ 

8-1 

1*22310 

3 **22091 


58 

: i‘^:.i87 


-■* 

s;j 

• 1 •22(»-5S 

3 *21''*23 

ll 

j! 

f»7. 

: 3*14912 ‘ 

70 

l*l82’»f^' 

82 1 

1 ‘217n9 

1 *21552 


59 

't J' i •163, 

Wi 

1-S5.VM ; 

81 1 

1 "234113 

1*212^1 

1 

55 

1 1-.4302 

r,o 

3*12831 . 

80 i 

1*21221 

1*21010 

1 

5J 

, 3*;4o8S 

10 

ri0il8 ' 

79 1 

1**20949 

1 *20737 

! 

.i3 

: 1*33811 ' 

■■ill 

1 *07-469 ( 

7'^ ' 

i *20377 

1*20191 

1 

5*' 

' i*l353*' 

20 

]*04'84 1 

77 1 

1*2(J4(M 

1 "20190 

1 

51 

; 

10 

1*02391 j 

79 

3 *201 ;i 

1*19917 


:■(» 

• i'i*29’'0 j 



70 .j 

3-198.'>7 

1*19944 


45 

' l*li9]K 1 

1 


i 


Tljc uljove tal*li* iR a ('(^nhination (If W. \\. .1. IrM-'s 

for till* tw^’S tciii|K5ni1.ur«i* .iltovc :is m tlj«* ihiU'Ul Htnlc^ 

Dinp^nnatory, p. (ifilJ, .uni in \\\*\\^ .^ Didmia.'y of Chnnhlry (most 
edition in each case*), in t}i«‘ rmnior work a (:ojii[tIcle Uibie iroin 
1-100®/^ glyc«-rin, at ir"C. i8gi\r.n 
The followin',' formula is useful:— 


sp. cr. of dilute elyeeri:* I’OOO ^ i 

, ' ^ -iKiWiin ”/„ hy of gljvmn. 


The divisor‘OOilfil is n.'^we aoeuriiU*, lioue^er, f*fr niixfuie.s eontaiiiiiig 
•lictwouu 30 aud 60*/^ glycerin, aiiQ '0t)25 tor those beio*# 30®/,. 
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f * f 

The Prepabation op EBAGnHTS fob Water Analtb*. 

Nmler's Solution. —P’irst, dissolve ISO grams of stick polash'in 
150 c.c. of water, and set :i«idc to cool. Next, oissolve 62'5 grams 
of potassium iodide tn about 200 c.c. of water in a 1200 (tc. l)eaker, 
transfer about 10 c.c. to a small beaker, and add gradually to tlie 
main bidk, with constant stirring, a cold saturated solution of 
inercu"'c chloride (of which about 000 c.c~ will bo nsjnirexl) until a 
jiei'Kiandif.. predlpilate is obtained. Now add the potassium iodide 
solution ill the sniall beakfr, which should ledissolve the predipi- 
Vito, and continue adding cauti,-msly mercuric chloride unlit a 
slight precipitate remains imilihsolved on stirring. Add the cold 
potash solutjon, transfer the whole to a litre Mask, make up to the 
mark with water, and ]ionr i».lo a stoppered Isiltle. After standing 
about 12 hours the solution will have beeoiiE. clear, and sboidd 
them be tested as follow.s: To 50 c.c. of aiiinionia.free water aild 
0*2 C.C. df standard ammonium chloride solution (=ir00(K)J gram 
NH,,), mix, and then aild 2 c.^:. of Nc.B-slePs solution, when a yellow 
lin^ should apisiar at once if the lat ter solution be properly made. 
If the Nessler’s solution is not. sensitive—which will lie the rase if 
it is isffectly colourless, instead of the pT 0 |ier greenish-) ellow 
■iut -a little moi-e merr nrie chloride solufion shotdd be added, the 
p hole well mixed, allowral to settle, and tested agahi. 

Some Nessler’ssolutionkgivea rcil precipitate when added to water, 
liie .art of making a thoi-ougfcly satisfactory Nessler’s soi'ution can 
only be acquired by practices 

Alkaline fiermauganatr eolation. —Dissolve, 200 grams of stick 
potash in water in a liwge, jioreelain dish and arid a solution of 
8 grams of pot.aasiuni ]iermangannte. in wat^ir, using 1100 C.C. 
altogether. Boil rajiidtv until concentrated to about iKX) c.c., add 
almiit 200 C.C. of hot distilled water, and continue, boiling till the 
volume is reduced to a litre. When cool, jamr at once into a 
bottle. F'Very fresh lot of solution made should be carefully tested 
before being used. * 

Standard aikition of anmumium cMoride .—Dissolve 1*6704 grams 
of pure dry ammonium chloride in a litre Vif ammonia-fr*ee water; 
of this take 100 c.c. and make up to a litre with water. Of tliis 
latter solution 

1 c.c.=0*00005 gram ammonia. 

1*21 c.C|=0*00fX)5 gram nitrogen. 

When 61X) c.c. of water are distilled, 

1 o.c.=()*01 i»irt NHjMr 100,000, 
l*21»c.c.=0*01 part,N „ 

The solution should be measured in a standard 1 c-f. pipette 
dixided into himdredtha * , 

« Or, by dissolving 1*9094 gm. NlljC^in a litre of water, and dilut¬ 
ing 100 <f.c. of the solution to NKK) c.c., then of this latter solution 
1 C.C. =0*00005 gram aimmuniacal nitn^n. 
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fHiiMird silver ndrale mlvJifin. DiSWPiVc 2'l f'r.'iiiis nf rii'.rvhl. 
iLititiU* ill ii libi'i.' of wak'i* uii<l h M>lul.ioii 

of put(* sodium r.lljoride cojjtidtiinjj ^mtiiii iki* c.c. - 

0'00()r» ^n’aiii chlorine). 

1 c.c. silver uilrate solniitli—0*0005 griuii 01, 
or will'll 50 c.c. of walAjr are titrated, ‘ 

1 C.C. ■ I jiai'l coitibined cliloriue j»«r 100,OC?). 


lU:MiKXTs I'ni; |)i:iii:i<Mi\\ri*).N nr Oxmjkn Aiusoiimsu. 

(l) Ihliih; ttitlfihurir luu'd. .Atid I s-,^1. of pure siil| !.^iric ac.id to 
It vn].'<. of waU']-. iyid droji iij pol'.srium |HiriimugaiiaU! .solution 
(ii) uiitii llic rK|iiiil 1 •'t.-lin^ a rciii /'tint pink tint after being kept 
at Hd'’ K. for lour li<»in>. , 

(li) <S*5r«(5in/ nf •^Gniuvnjantilr. I)is,solve 0*31>5 

gram of ivci'\.st. jK»tar'''iuiii ]M‘rni;uiganaU* in 1 litre of water. 

1 C.C.-0'0(kH gram available oxygen. 

(ill) 1‘nlitssitum ioditic isoIh*ioh. |)i.sm)1\o 1 jsirt of tlie jmre salt 
in lo parts of waU;r, 

(iv) Svdium llnu.iiilfihali- Holnhnh. Iiis.so?we I gmin of the crystal 

in J litre pf water. ^ 

(v) SUnrli ind'hiUtr. One -jiart of cj^-.iii ]io!-ai.o sOiivh, or arrow- 
riHit, is ini.Yed smoolblv iiiUi an emnlMoii with cold water, then 
poured griulnallv nuo about 150 >>i iMKMi(fie'i its weight ol boiling 
w'aU»r, the iHuling continued lor a few niiiinlii.s, then alhoicd 
sbiiid and settle thoroughly. The clear solution onl) W he used 
us the indicator, of nliichonly a few drop!, ifrc iic(;esKir\. • 

Lintiier’s soluhle starch acts mil :is an indicator, as it ^ve.9 at 
once a riear Holnlioii ui lioiling water. 

KtHI'ell It ih ft.v uii iiiflioar/ti* 

• 

KkaoiIintr HKginuKn iroit Dktkrmination of Hahonkss. 

VrfifHmilion of utmjt Sitluiioti for HUrlU Utai ,—Weigh out 50 
grams of commercial oleic acid in a heaker and add 100 c.c. of 
an uluoliolic {siUish solntiou made hy di .Ailxlng :20 gram.s of stick 
]K>lash ill IHO c.c. of vidiiiiti\ai methylaUsI s]iiril., and contiinie 
addiii^t the same, solution from a hunitte till^a drop of ^lie olcate 
just gives a red c.oloin» with ]*lienol>])hfhalcm sjKitted on a white 
ttle—aliout 10 C.C. more heing re(|vired. Measuif the solution 
and ma]|e the volume to d(Hi c.c. by the. addition of luethylati'd 
spirit. 45 C.C. of the strong .snap solution thus obtained are diluted 
with inetliylaled fqnril (2 yds.) and water (I vol.) to a litrc^ 
allowed to st^oid for about *21 honrs, filtered through a double 
Swedish filter, and atandai'dizcd.against standard calcium chloride 
F 
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KoliitioT). Tlie Rolnli«‘ti a^iII Itf f(nti 4 ] (o be a little bn) stmii^ and 
is dilitb>(l to (‘xar,t slii-tjj'tli, wliittri is attaint'd wlim 14‘:ir» o,»5. aiv 
requiml to form a ]N*i-inaiK'nt- Jatber willi 5(1 c.|: of tin* Ktandai'<l 
calcinm cbloride suinhon. 

S^andarfl calnKm diiintir sointyw.—Dissolve 0*2 ^r?un of Iceland 
ill dilnbi bydi'ochicu'ic sici(f in a platinum disli, adiliiif; tlu* 
acitl gmditally and tin* «lisb covcivtl with a lai-j^e wal'h 

jrlaas . prevent loss by Kj)irtiiig. Wireii Rolution luis L'lkim platy, 
rinf^ tli^lass ibto tlie disli, suid evaixiruie t»» »lrynr.ss on a \vaU;r- 
Katli : add wHter and eva)M»rutt* to dryness, and iv|M-at tfiis 

Kddition of waller and evaporiil-j,i»». two or three linuts in t»r‘Ier to 
ensure (somplete cxjndsion of bydroe.lili.ru*, aeid Kinaily take up 
the residing,With distiiled water, and make up the bolntioii to 
1 liti-e. * 

60 C.C. corre.s|M.»nd to O OJ i:mni 
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Tahij's ui’QUfUKi* IN W/?'rKi: Anaia.sis mntimtt'ti. 
III. vj Silroijni ity EniiiunOiiiii of /^//. h dh 
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t9 
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VII. Table of Hard,u ns. 


(50 o.ft. of wjilrr vsi'sl.) 


Volume 
of Skip 
tnilil- 
tHIII. 

OaCOg 

prr 

KXI.IKIO 

Tle'gli'CB 
<il llntc!- 
IH'SH,*' 

Volume 
of Sdiip 
K'lIU- 
’ IKIil. 

» 

OaCO, 

p-r 

imi.omi 

I )4‘g1’e4‘S 
nf llniil- 
I Kts. 

• - -- 

Vi4«me 

of Soap ' *" 

"Jn; 1 loiw. 

* 

1 n-grors 
of ii.iiil- 
lli'SS. 

C.C. 



e.c. 



: C.C. ! 


0-7 

0-00 

0-00 

ns 

0-9f) 

0-67 

; C9 ! 1-82 

1-27 

0-8 

Oil*. 

o*n 

•4 

1-11 

0-78 

; 2*0 1 i-or, 

i-:i7 

0-9 

0 32 

0"22 

•6 

1-27 

O^SD 

, -1 1 2-(IS, 

1-46 

1-0 

0-48 

0-34 

•fi 

143 

•1-00 

1 *2 .* 2-21 

1 *55 

•1 

0-63 

(1-U , 

■7 

1-S« 

1-09 

i *3 ‘ 'i'lH 

1 1(4 

•2 

oro 

0-55 ' 

•8 

1*60 

1*18 

' .-4 1 2-ir 

1*73 

—#— - 


* l-^nrh dtiK^cof hardnem inilicutOA f^roiii of CalOjper guilon. 
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.WAT15R ANALTSIR TAlUi12S. 


'rABi.BR Bi«jniuKi» IN Watkk Amalysik. Taulk Vil.— a)iUittmn/. 


VolUIIM! 

of Soap 

SOlll- 

tiim. 

CUCO3 

per 

|)<‘gu-es 
i>f Haul- 

Yohuiie 
of Sniip 
aotii* 
liou. 

fiaCO, 

JUT 

Depri'i's 
of Hard- 
ncfls. 

1 

of liaiiN 
' tllXlk. 

C. 



1 

V..V. 



' C.f, 



2Ti 

•>60 

,’■82 

7*1 

9-00 

6*30 

11-7 

16-9.6 11-17 

*0 


r»i 

*2 

9 14 

6*40 

•8 

16-11 

ii--;-. 

•7 

2-86 • 

2 00 

•3«! 9-29 

G-:.o 

•J> 

16-27 

11 3!) 

•8 

2-99 

2*09 

■4 


(i-co 

12-0 

16-43 

11-60 


8*12 

2-18 

•6 

. 1^67 

6*70 

•1 

16*69 

11-61 

:i-o 

3*2^, 

2 "is 

•c 

9-71 

6*80 

*2 

16 76 

11 -73 

•1 

3-38 

2-37 

‘7 

4 9-SB 

6*IM» 

•3 

16-90 

11*83 

•2 

3-51 

2*4<> 

•8 

lO'OO 

7*00 


17-00 

11-94 

•8 

3-(>4 

2'50 

•9 

]0 16 

7-11 


17*22 

12*06 

••1 

y-77 

2(il 

8-0 

10 •39 

7*21 

*6 

17*38 

12*17 

’5 

3‘90 

2*73 

•1 

4 10-45 

7-32 

*7 

17*64 

12**28 


4-03 

2-82 

*2 

10*G0 

7 *4:; 

•8 

17*70 

12*39 

•7 

4']6 

2-91 

*3 

10*76 

i 

•9 

17 *80 

12*60 

•3 

4*29 

3-OU 

•4 

I0-90 

7*63 

13-0 

18*02 

12*61 

•11 

M-4:i 

3-JO 

•6 

11 05 

7-71 

*1 

18*]7 

12*72 

4*0 

4-57 

3*20 

•G 

n-jo 

7 ‘81I 

*2 

18-33 

12*83 

•1 

i'7l* 

3*30 

•7 

11 

7-95 

•3* 

18-49 

12*94 

•2 

4-80 

3*40 

•8 

IIT.O 

8-05 

■4 

18-B6 

lli-oo 

• *8 

5*00 

3 60 

•9 

1,1 -or. 

8*16 

*5 

18-81. 

13*17 

•4 

5*14 

3*60 

9*0 

11-80 

8*20 

•6 

18-97 

13*28 

■s 

5*29 

3-7» 

•1 

11-95 

8*37 

*7 

1913 

13*39 

•(5 

5-13 

3-SO 

.•2 

VJ-II 

8*48 

*8 

19-29 

13-.50 

•7 

5 Si 

3-90 

•3 

12 •20 

8-68 

*9 

19-44 

13*61 

'8 

s-il 

4-00 

•4 

J2-4I 

8-69 

14*0 

J9 00 

13 7 *2 

•9 

f *80 

4-10 

• *5 

12*60 

8*79 

*1 

19-76 

13-83 

5*0 

«*00 

4 ■20 

•6 

12-71 

8*90 

*2 

19-9-2 

J3*94 

•1 

(M4 

4‘:ui 

■7 

12*80 

9*00 

*3 

20-08 

?4*00 


«-29 

4*40 

•8 

13*01 

9*11 

*4 

20-2.1 

14-J 7 

•8 

6*43 

4-rio‘ 

•9 

13 16 

9**21 

■5 

20-40 

14*28 

•4 

6V)7 

' 4-60 

10*0 

13i-jl 

9*32 

•6 

20-66 

u-39 

•5 

6-71 

4’70 

•1 

13*46 

9-12 

•7 

20-7* 

14-50 : 

*6 

6'S(I 

4*80 

•2 

13*6'! 

9*53 

•8 

20-87 

14*61 i 

■7 

7-00 

4*jK) 

•3 

13-76 

9*63 

*9 

21 *03 

14*72 j 

•8 

714 

6-00 

•4 

13-91 

9-74 

15-0 

21 *19 

U-S3 

•9 

7-29 

5-10 

;5 

14*06 

9-.M 

•1 

21 -35 

14*96 ; 

6*0 

7-43 

5-2'J 

•0 

14-21 

1 9-95 

*2 

21*51 

15*06 1 

•1 

7<r,7 

5-30 

•7 

14-37 

10-00 

•3 

21*68 

15*18 

•2 

7-7J 

6-40 


14-52 

10*16 

•4 

21-85 

iff-ao 

•» 

7-SO 

.5-W) 


14-OH* 

10-28 

•5 

22*02 

15*41 

•4 

8*00 

6-fiU 

ll'O 

•14*84 

10-39 

•6 

22-18 

15*63 

•5 

8*14 

6-70 

•1 

16-00 

10-60 

■7 

22'36 

, 16-65 

•6 

8 •29 

6-80 

•2 

15*16 

lO-Bl 

•8 

22-52 

16-76 

•7 

8-43 

6*90 

•3 

15-32 

10-7-i 

•9 

25-89 

15*88 

•8 

4!-r.7 

6 00 

•4 

15-48 

10-84 

16-0 

22-86 

16-00 

■9 

8-71 

* 6-10 

'6 * 

15-63 

10-94 




7-C 

• 8*80 

6-20 

•0 

15-rrf 

11-05 





* £fich degree of hRidtii‘i«!t 1ndinil.eii one grain of OaCOj penganoii. 
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\Va«'I'U AiNAi.Y‘*is -cuntiiuu’i/ 


Vlll^ ToUt'*>f Ihn'thi'.'^s •»! Ifaler. 


l)<*irrR 0 B of 
llardncKK. 
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HOhltl.lll. 

1 *llll rt'lice' 
foriJie ii(’\l 1 
of nardueiis 
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j Ua!<iii<»i>. 1 

Me.istuex 

nt Si>ii|> 
hOilltiOlS 

If)ffcren«*i‘H 
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I 
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21 -3 

1\S 

2 
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J 1 

!i 'i' 1 

23 1 

1-8 

n 

7’i> 

. 0 


21-1) 

i-s 

4 

n-i) 

2 0 

'■ 

‘JU-7 

l-.S 

r. 

11 

:i-o 


2S -ri 

ir 

ft 

J- i> 

2-0 

i:. 

o'e;; 

T7 

7 

lii-i; 

1 11 


32'U 



K-i-'fi iiii'nsiii' (■•(iiiiK 1')-'IiiUis tl<< 01 ujii<'rfi]>cin1i'<! I'HKtI'nitTih 

Wk! (Mcli '* ot liu.<Uii‘<s'’ lujli'.llc' ' 01 • nlrii. |>i‘i I'.illoii 


'J’llK i>h'nU{MI\ATMN aV Nn'l'‘.TKN l.\ U ATI-.U KY 

, I'UKs’n I'lSl'lJ'lloNir Ai:U' 

(Sj>m;^;i.‘IV inetluKi jiio-l'ilic)) 


(1) diKul'ithniiu' A^-'d, Mi' 2 )»\ in«asnv(*oi 

plu‘iiol,*Ii«jiK‘lie(l by brat, and o parls pi.tr coiua-iil rai“ti sMiphurb* 
acid, and liwU, in a }»orrr|.in) ou 'b wat«' lialb Un- .•>!»<.?*!. 8 

bonrs, with on‘a-*i(nial siiniti;;. U In'ii n»*], add U \<*Junifs of 
\vat.<*r and \«)Inine atroiij; bydrocldoric acid to curl> voUuuc ol 
(be p)ntfto!-(risii!pboiii>’ arid. 

Convcni '. 111 . •piantiiir.s arc 80 c.c. pliciio!, ii<»o c c., TI«Si .120 c..c. 
water and 1-10 c.c.. 1101, phiduriii^' 8 lo c.i. of a lijdit browi^i solution, 
wliicb ih ready for ininu^dialr use * * 

(a) S%tnffnrd JHaiaHuiH Mtru(t. 0’0722 j'rain KN(X, crysOilrt an* 
diKHnlved in n litn* of waler.t ’ , 

10 C.C.- 0’0(K)1 j'nun N, or 1 part of N iii 1(M',000 of water wbeii 
10 C.O. are ev.ii»oraLed. 

(3) 10% aninioiiia(I vol. *88(^f 2 vols water); or polasb solution, 
inarlc by di.ssolviii^ 1130 oi-fims n’lc pot.‘i.sb in one litre of \yater. 
AMnt 15 C.C. of either of tlie above t-» be ns<d for ea<‘b iv^idue. 


* The determination is iiiaile as : JO c.c. of 1 lie waU-r under 

exHinina'ton and 10 c,.c. .slaiidani KN’(>; are jujtelted into If) c.c. 
licakerB and e,vaporaUid neariV to dryiie.''.« on a liol iron pJatt^, the 


• OuIvitI’bNo. 1 iiiRitlcal cftriK>li<* Mcl't aiiKwm ttdl . 

t OraiMolven-Vilt piftiii KNO-Jii.t litu of n^llUe<i water. *1 re. this may 
fce nticci for a ataiidiircl, Imt It is 1« tt< r t** diliiti' .'k' c c. 1i' SUO e c. ami iiieaaun* out 
1U e.r. of ilir latter for eaeh net of deteriiiiiiiitltnis. 
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NITRATBH IN WATKK. 


opcral.i(»ii (•(miplfl.crl on ilir t<ij) of ihf w;\l<.T-()VPn. To oanli 
rpsidiic I c..r. ot' tlic ]»li(‘ii(>]-<lisu1|tli>»nii* :u't<i so]|l,ion is addcrl, And 
Uio IrttlPi- l>r''uy-lil iiilo oontjn*! will* Uk* wliolu oi tin* ivsnhic in 
(yic.li TIiI' 5 i‘« doiu* simnlv \>y llii* licakcr, held iit 

iin inclined mitit Cm- liilin* n'sidup has luvit nioisliMiKl : 

’.‘o sliriiiij' r(Kl is H*<|mn*d 'I’ln* licaUors are ikon !of’t oii the lo{) 
of i.- 'vvaier'iiNOii for 15 niiniiles mid at tlie <‘nd of lluil t.imo arc 
at /meP%fill*'d *i]» witli euld water mid roino\e<l to the w<'rkiiig- 
lutncli, if a cHinilM r ol residues are keiii;,' trcalo(i 9iiiiuluiitc<.)As1y. 
The stjuxlard soiiit.ioii ikon 4 **iji>ed iiilo a lOn (*.<;. ^nidiiatcrl 
eylinder, a slij»kt exec'-s (akonl T.’j «•.(•.) of anmioiiia or of caiistio 
|potash addo'l, iko 'OO »*.<’. marie ii]» ky the ;wlditioii of 

water,ainl the \ollow Uatisferred 1<»a Nesslerglas^-(Ox li ins.). 

Kjwjk of tko oilier keakers tlion '-n«'eessi\ei\freak'd in tke same 
way and e<»in|KirLMHi made wi(k llie Maiidard as in Nesdenziii}'. 
'nn‘ eolonrs are 1 h->i, eoinnared wken Ike NeM>Kler ^d^l.S'e^ are licld 
side ky suk at a ^ll^»rt disimiA- akove a tkiek wlnte filter jKijMT. 

Tke re'»nUs rditained witk tie aui of Takle1\..ih on)} aj»pro\i 
mate v'ken more than alKint r.*) jim'ts ot nitrie nitrogen ]ier 
lOO.tKKJ^of water are present. In all rnses m liere tin* nitric nitrogen 
exceeds I'5 partv ]»*r loojKK), it ue',»‘.s.sary t.o make a scennil 
deUirininali(k*i, using .suck a volume of \MiU-r a^* to gise a eolour 
vei*}' nearly equal to t/hal*of tlie standard.’'^ I’iui'*, if a wa!.er skoweil 
9»*/.-iris of nitne. nitrogen jier, lOtMKto, 5 c.c.. skonkl lie v>va]»orated 
t(>di;niess and treaterl as l^d’ore : one giving -1 jKuts wouki really 
(MUitain di*eidedly more, anil :JU c.c. of tlie. sample shoidil ke Irans- 
ferrucl to a JttO c.c. meaviring (ki.-l., dilul«-d t.u iW mark witk water, 
ai.fj 1(» C.C. of tke lkon*ugk!\ mi\ed '•oJm ion ( — 2 e..e. original \vak*r) 
evaporated down foi a,fresk determination. In tke case of very 
giMKi wafers, tke solution and wasliings skould la- Rentas small as 
jsisHiide, since a ]«»rtion of tlie .'^imidarrl IDO c.c, will have to lie 
jHrtirefl lylo tke cylinder iii oixlcr to niatek the cokmiy. ?otppos<' 
l.kat 0’2r) jKirt of nf.ric nitrogen is tku> skowiijlieii 40 cc. of tke 
water ar# ni^'isured into a largiT keaker, eva|K>raU*d to a small 
Imlk, rinsed into a small keaker and evapofal^tl to dryn'iss, etc., a.s 
above; or 20 c.c. of tke water may ke Ukeii and compired witk a 
HtandaH made lly using only 5 c.c. of tke KNO- solution. (This 
inetkod i.- iiiajiplicakle in tke iirewnee of tkioeynnatesl). 

Ckaniol, Pratt ami Kerllield j liave recently made a study of this 
inetkod, and tkeii'*Tesul1s may kiiell^ ke summarized as follows:— 

A mollified phei^ol-sulphonic acid method. l’ivjKiratir»n of 
reagents required. 

Phenol-oisfilphonic acid.*j- l>is.‘«olve 25 gm. of pure white iikeiiAl 
in 150 !!.(;. of juin; conc-entrated siilpliuric m id, jwlu 75 c.c. of fiiniitig 
snlpkiiricaeifl (J3%S08)»fc»tir well, and Roat for 2 hours al alnnit 100"O. 

* If sAooitd ex)icrimciit in 1o be uiadeMs' Mime day, tlic kmiic standard, if 
covered u'lili ti hetker, ran )h; iiseV iiuaiii. 

t See li. Silvi ater, Jmm. C'/icim. /««!., 191?^ 31. I***. 

i TAi 19ft, 104 )• 
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Standard silver snlpflate.- «ilvor 

ft'oiu lulnilc) In ft|M' iitiv. 

J c.r.- ] r..c. of sunjd.'in! Ag\(Xj(3-ft|f^n pm. jrr litre) 
e<{nivaleiii eraiii elilf^rine. 

Method of procedure. Kirst dete'riiliiic the (’Jie 

ehhu’iiie-nid iiil-rile eitnii-ul, and the «‘ohMir of Uie^^amjnf 
the fol »iii- Ik* In.plj, (!(*<•'•I«»ri/Cr wi(]| ‘•alniiniiium cream '' • 

Me:i.‘*ur'-(j'ji Midi a Miliime of liie \.^ilor di‘0 c.(' hr less) a'< will 
luinl.iin ahout I par: ni niirif* »jil’oireii ]»er IfXyiOii^ fairly IfW 
colorimeter rea-ijiipN liaviuj h-.n. toiiiifl most relmhie. Ad<i 
suilideiit. K/:ir» (pi* X/oO "'ilpiiurn- Y'd'l Ip-irely t«p iii‘Htr.ah/.ft t.lie 
alKaliiiity, liicn eiepiidi «tiiii'la’'! ih'er sii1pliat«‘ soliitioii t" pn- 
eipitjili all Imt n*r) iiiiMu. of ilie elilonne. II<-al hi hoiliim, apld a 
lilt.le ahimitiMim cr<‘a)ii. Iiltet, met with -imad miKPimt.s of 

hot waU-r. I'dappirale Hie (illrah'.s-vo 'irviie.^s. a'ld - c.e. of tin* 
<lisn]]i)M»iii<' aei'i rp‘aL'*-iii. nil'lpiu'.; with a pta-'S nifl ensiire iiiti'iiate 
I'ontael.. Shmild tin itsiiine ii- fp-mpael or vitro,in'-' in ap]»e,‘im!iee 
from the prpveiiei* of mmh maL'iip'-'iiun or iron, place the I'vapmvitor 
<Mi the water Itatli for a h'w* miii'iief, liihiii- with waiei'aml add 
shiwly KOll solution til I'i iiurmal) onfil the imuimum colour is 
developed. Transfer l.o a eiphu'iiiiei, r •■dyuler, lilli ridp if iiece.s«aiy, 
and coinjKiiv with a ])ota.ssium nitrate <ir tri}poia.Msmm nitroplienol 
disnlphomile .-l.indanl. • » ^ 

Should nil rile.- he pr<‘sent in e-M-ep^s f>f H 1 pari, of nil.nm.'- niimpm 
]K*.r a shphj error will In* inlnMluced. ’I’hey slio-.ld, tln'ri*- 

hire, he reumviwl hy heatiiu'’ the -amiple :* fi*w' moineel'i with a few 
p|i*op> of liulropeii |pei'ci\ic(e tfroe fiom oltrate-') reiiiTiieplh tip^lded, 
ortiilulo potassium |H*i'maupaimte may lM«a'l<led in the^'old until 
a tni.ce of ]nnk appears a<id a cpirreclmn ap)pliel lot.lu' linal nitralK* 
nilro{.^*ti real!Ill/ pIiu- Io the cou\er.siou of the iiiirites !•) nil |•^lles. 
Ihreclr )ii.s for luakinp )»crinam*nt .stamlards Jjn* pi\en. • 
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Taui.ks HKQdiKi’j) IN WatiCii Ana'i.ysis— 


IX. !islinujlion of Sifrogcv- an l^Urate^ hif tif)rcugd's Mf'iliwi (jor ioafens 
conUitmHi! vwn. ihtin oncwvrt of N in lOO.OOD), .• 


No.. '*.<•. of 
yellow' '*!• 
turn 

the BtiUiiUiTil 
JOO c c. 

NtlHi^en 1 

-% 

i»iT 

‘inline l»cr 

• Nil. of c.e. of 
yi'lliiw Bdlii* 
him cqiiid lo 
the Ninii'lui'il 

lUU (7.0. 

« 

Nltro>:cii 

pJiilR per 
100.01)0. 

u( Mlmlea. 

Omltis per* 
CaKim. 

lOI) 

roo 

0-7(» ■ 

50 

2-00 

1-40 

. ilf) 

3-na 

0-74 > 

48 

2 OS 

1*46 

I W 

vn 

u-78 

40 

2»4 7 

1 *52 

1 ISf) 

MS 

U s:; 

45 

2-22 

1 55 

.-n . 

] -.'a 

o-.^s 

44 

2'JJ 

1-59 

78 

1-2S 

(r!)0 < 

}2 


3 *07 

715 

1 •;;2 


40 

2*50 

i*:r. 

7r. 

] 

0-!);^ 

:5S’ * 

2*t;o 

] -84 

74 

] 

o-‘ir» 

20 

2-78 

l-!0 

7-2 * 

] •:«) 

0*97 

S5 

2-SO 

2'00 

70 

]'42 

1-00 

34 • 

2-94 

2-00 

. 

• 1-47 

] 0:i 

32 

3*3t 

2‘39 


1 •.’il 

lll(! 

30 

3-33 

2-33 

• 

1 r.i . 

1 -08 J 

28 

3*57 

2-50 

64 

1 

l-oi), 

20 

3’85 

2*70 

02 

VOI 

l-l:j 

2.''i 

4 ’OO 

2'St» 

00 

1-67 

J-17 

24 

4-17 

2-92 

fi8 

1-72 

1-20 

22 

4 r>5 

8*1!> 

.*;0 

1-78 

1-25 

20 

5-00 

3;*0 

r>r> t 

l'H2 

•1 -17 

18 

5-55 

3-SS) 

j r<4 

1 \sr» 

1 -M) 

36 

(>•25 

4 -OS 

52 

1 *92 

1 -lii 

15 

«♦«/ 

4 -or 


• • »• 

X. TMefor tfie Co7ivcr»ion of Viirts par 100,fi00 into Qrainf }>fT 
UaUi»i, 


lYirfA iHT 
100,IMX). 

(ImlfiK iirr 
g-illon. 

P.iiM pci 
lOO.OlM). 

• 

1' 

(iinlTM per ; Fnrt'i |>ur 
{.•hllon. |, 100,000. 

« 

(imfim iK>r 
giillim. 

! 

PiiitN per 

1 100,<HI0. 

eSrnina per 

Ipilloii. 

3 


9 • 


17 

IVO 

‘26 

«* 

17-6 

2 

1-4 

. in 

7-0 

fs 

32i) 

26 

18*2 

3 

2i 

n 

7'7' 

39 

13‘3 

•27 

18‘9 

4 

2-8 

32 

8-4 

20 

140 

28 

‘19-6 

s 

3*5 

33 

9'3 

21 * 

14-7 

‘29. 

20-3 

. « 

4-2 

34 

»« 

22 , 

35*4 


21-0' 

7 

<‘9 

15 

3();5 

23 

16i 

31 

21-7 

8 

5'C 

« 

16 

11-2 

24 

16-8 

32 

22*4 
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94 PARTS PBR 1(K),0(K) IN'l'O GJiAlNh Vli\t GALLOON’. 

« 

Taiilks iiEQuriiKn in Watkii Ajai.vsi/. Table X.-omlivAd. 


1 i 

iParla per Grains (H'I 

I’.rtf! iMrOraliii pci 

I'.irl per 

Oiiiiis per 

P.*r*ii per* 

rim** per 

j imi.O'id. 

I'iillon. 

PKI (NKl 

icalloii. 

iUI/KN'. 1 

;;.inoh. 


•gallon 

; . 

145*1 

2 *i-8 

156*1 

233 1 

!6;1*1 

, 218 ■ 

170-1 

i 'lU 


22-1 

IfMlS 

*284 

16.1-8 

241 

17" 8 

1 -M 

lfiO'4 

225 

It:.. 

2.15 

1*54 r* 

: 

in-p 

! 21(} 

151-2 

226 

I's 2 

. 1 

li);, 2 

; 21*. 

172-2 

' *217 

151*5* 

227 

1 

‘*17 1 

16.5-9 

i 217 

172!. 

218 

152*t5 

‘.!2« 

1 :.!* »■ 

2 ;is 1 

»6i5-6 

; -JIF . 

i;:5-6 

2151 


225* 


2.19 [ 

167-8 

241* 

1 7 1 •;! 

i 220 

1.54-0 

.;;o 

161 *0 

2l0 I 

I'lkO. 

250 ' 

i7j‘-o 

i 221 

151 7 

-.'31 

161*7 

-.*4) 

16K-7 

i 


1 222 
j 

155-4 

2 :i2 

162'4 

•212 1 

1651-4 

j 



- 

_ 

..4 

_ 1 

_ 

^ .. _ 



CAI Ol'HTInS- IIF THE kr'SI'l.Tf OF WaTI.B AnaiV^I-.. 


. raiiiiKtH. •jOttAntityulWAl.i'i lAkni. 

N a*iiNG3(Criini). 2:)<) <• <•. • 

« 

NIJ,., (cojiptsr jsinr) 1(H» r.o. 

' „ (aliimiiliutii); AUc.v. 


T*» Graiiif. |M‘rr/allrtii 


of Sf» at S.T.I'.xl 
17.. I ^ I 

f,'raoi''‘if Ml;;, .'o’.N| 


sti.>l-44> M 


'-wli 

2-7rM' 

;i CKil 


joalMorlwtJ * 

i 

Total Holida * 


I « 60 c.c f]0*( r K.>Mii...o., )' 

I a.'iii C..C ^ ir. I.«. K;;Mii..4igj (j:-«(' " y 

j 250 c.P^ j^iraiK'A-iso 


I 

i 

; v-417 i.^wi 


* Or tliim. T*flt r-.:vol. of >0 obtained from i!BO c.c. ofTlic wat^T « 

//-■luMfrbi of jbir. 

w- (''iihioti ol iujueoiiK vapour at the obKorved tcuipurutun. (bce 

Tubfe 1.). 

Then N in | 2 :rai)iK Raitoii~vx , x(h w)yU0 

‘iwaiiTt) ' 

For lojra. of „ a tor dllTcPent valtiea uf t. see Table TT 

7B0(t+ 0 

Lo(f.14ll 2-14#liH0. 

i S c.e. of Ra-^SoOs porn-aiioiidiiit to 10 «.«. JCaMnyOg. • 

>t i> « required by Uic water ufider pxaiiiinaliun. 

I 
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ThrTesr’r SoLU'noN oh l\r,\iirii ami liKTKnioN ui- Niikitrs. 

IMjh'.sIi tW(, tried tuiiitoroiiK fdntiula* inr i-larHi 

Milntious, he hn-U lijat. the. only one that can he r(‘lied on is the 
Idllowiij^: - 

Stfirrlt , 4 . Iain'S., 

Ziii- I'hlinide iO 

WaUT . 1 hill., 

ifisHolve tlic /inr ihl'iridc in ;:i»nnt of val*i, ami filter. 

Miv the Blai'i'h wiili a lew r.e,. cf’V'^ld waler into a ilini jia-ie, and* 
]K)ur iiiLi the hoiliij^f M.ltiiiun oi‘ ziue •Jilonde villi eniiHlanl '•lirnn^. 
Dilute tt» a litre Allow i;..' }|otTu}i'Ut\iid!i‘ r u» Mdlle, and liliei the 
sti|icrnalant Iluid tlnuueh .. -mal! j. ‘iv-i.a;.;. 

lkirrtnm.oJ .Vdr/L>‘ - To Tai ■ .e. of Lh>' waterf]M*evjoiNK aerated by 
well shakine) add J i .r. ca-di of oilutt Ji(’l <,t ui (>}. (•oti 'iuni jodide 
solution (lo ]ier rent.), ami the .ili>>\e s%iirc!i solnluin ami bin. If ito 
hliie eolour deMdoj)- jii two imnuteN nit;Ui> may be considered to 
be absent. AVitb O'l parj of nitioi:-. imro/eii in Ki'MiOu a dark 
bine colour is )in«lueed Ml''lanIl^, w'b u-ifj |iai'i jn r imijHiti the 
eojmir apjiea^ in a few st*e"nds, and with ‘col jnOiwi'i j'n .ibout 
thirU seeuiid.s,’^ 


K.\AMI‘LI<. on Tilt, l)KTKU.MIN ATION )l SiTUV'Ts 15 '. (’UO.M’s M i ’I d*. 

UT» j;nmi of :i ‘>>iih«t:in‘‘e eonlaii.iiiL iiJI^‘ 5LI< "i .-.od i iia^iAr'l I'V 
Oruin’fs iiielluHl j^ave KM5 c.c. ot NO nieasure-i al h' (!. Jiod niin. 
Bar. To timi the |ienje!il{if?e^ of nilrofteii ami of^»diinn iirlftile 
jnesent, '• 

I'ai. 7”iT iiiin. 

Tefl'ioi' ot rujiieoiis va|Hiiirat 8“ nun. hy binle. I, 

ITesaiire on the ilry gas 7:il‘ iniii. 

• 

NO contains half it.? volmne of iiitrooi n. 

, « . r •, ‘oOlii.'iO? 

. fuo(n^*(H):M;7/H) 

log. ()\S -USiW.")! 

7:1U ^ 8G:i7o 

lo^. fraction b\ Tahlell. 

ntiojbaG gram 
Nilrogi ‘11 III ‘rfi gram 

i •0079:!G X *J(K) *59% nitrogen 

Hiul by logs. I*fi9 nitrogen- OdVi/.. sodiutu niimk*. 

•' l'■|‘|»lll lir Thi'eAirti Th^ ^jcaimiinluin of Watrr ami M'rfOr Svtiolii-H, Second 
editiou, ivia. p. '.292. 
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Water and bicwa(}k analyeeh. 


Water anp Si:n'AfJE Rxamu'.atton TIk8dt,tr. 

(Briti.-li yVsafH-i.'itioii Repcn't, 1^1)9?) 

T1k‘C oimiiitl/ce ap|mini4*(l l)y llio iJiitisli Association to deviwi a 
• viifnrin ,systi‘in of tin* t<*su11.s of llu- and 

l>ao. Hological cxaminal.ion of \vaU*r and A'wayjt iX‘lK»i’ted as 
ft>now!«v— ^ 

fl iH dwd\|iMo tliat. r**Ki|lts of analysis should l)e expivR«Hi*in 
por/s/i/T KKyiiKJ. except in the c^»fte, of di-isilved yasi-.N \\iu‘h them; 
Vliould )k‘ BtaUsl jis c.e. of at 0 nisi 7(»(» iiiin. in 1 litii* 
of waU*r. This iiirtlnw! ')f nMirdiiit' results i.' in iwrordane^ with 
that su^»iii‘sted h\ tin-( (•iiiiiii/te" ;i]'ii‘>nit«'d in IsST t^* confer with 
the (knuinitUH; of the Ann-riean A.s-JH'.iatioij fo» the adYanciuneiit 
of siicieiice, with a view to forming; a niiifonn sysu-in <jf reeAmlin;^ 
the of water aiiJtl_\ 

It is su^»i,'e-n-d that in tli/ easo of all nitrogen eonipotind.; the 
residts he eApre.s■«^• 1 a- p-ni- id nitri^^^'U per including' tin* 

aniinonia expelled on lioitni^ wilii .ilkalini- ]K-ri!iaii/anali-, n'hieli 
should ,t»e termed ftUmmivind iiUniifi.n. The nilm^.-n will iherelore 
Ik- returned as: 

(1) Ainimpiincal uil.K^eufrom five an<r.saline syiiiuoiiia. 

(2) Nitrous Tutn'pMi ftom mlntes. 

*n) Nitric nitrogen from nitrates 

(1) Ot’irJUiie iiitn^vn p*ii^ier hy Kjeldahl or liy eumhiNion, hut 
tlie prow-ss iM-d >hoiild he. .slated). 

(5) Alhiiminoid iiilm.i^eii. 

11ie total Tiiti-ogen of all kimls will he the sum of the lirst four 
de^A* rminat.ions 

The ^.niniuithie are *of opiiiuiii that the |H-rei'nta^'i- of nitroj.'en 
oxidized—that is, the. rathi of (2) and (Jl) to (J) ami (I) j;iveji 
sometimu.s a useful measuiv of the 8lrtj,v of puriruatioif of a 
]>Hrticii1ar ijamph-. • Tlic jmrltii'ation <‘irei;l.t il hy a priKM^is will In* 
nieasnivrhhyViIie amount of OAid|zed iiiti-ooeii its eomiiariul with the 
total amouui of nitrogen existinjr in the ermit! .sewage. , 

In mw scwaj,v ami in effluent^ coiilainin}? susjH'iided matter^ it 
is also de.sirahleU) d<;lm'mine how' mncli of the or^^uiic iiiti-ogen is 
pi-escnt in the su.sjN;mled matter. 

Jn mm.pliiuf^\,\u‘ ('oiikmitlA^j^- siij^est that the hottlcn shonld lie 
filled marly coiiip]eU-1> with the Uptid, only a small air-hubhlc 
belnf' alkaved to rcuuain in tin- neck of the bottle.. The tipneat 
which a sample is dfawii^^is w'ell as the time at which its analysis 
is bo^Ti, s1i#idd lie noted. AA efilueni should l>e drawn tv 
Gorres|)oiid us nearly a-« iHissifile with the ori^dnal sewagi*, and both 
it and the se.wn^* shonla be taken in aiiantities propirtiomfi to the 
rale of flow when that varies in the emptying of ap iilter-bed). 

Til oi^er to avoid the multiplicatinu of analyses, the attendant 
at. a m*wi4ge ^orks (or any other person who draws the samples) 
miglitibe provided with sets of twelve or twenty>four stoppered' 
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qnarrci'-Wiin'.lH'-i^ttti one whicli should 1 k 5 IllK**! <'\crv 

liAir (H’every two 1li(*nrs, ainl nn tlu* lahol of fa«‘li hot.tlo llic rut.i* of 
flow af tlio tinu' ^]unJl^l l»c \vri(l«‘u. W'livii lln' Ittailrs nwicli (h«* 
Jal»omU)*‘y, u'ouUi in laktiu frouj o.-uh |irojM)rn‘oiial to 

these raU's of flow and nji\ofl to;»oilii*r, )>y whnii im-AOr' a fair 
avemfje sain|»le fi>r the t« enl\ -fonr hmirs wohld h • ol»t uoml. 

Tlie (Jommiilee were (inaldr to suoifcht a nn-fin^l •». aliiij; 
]»actt*rial ivsult^ iindudinj: iin'ulat.(»r tests, that would Ik* lite!^' to 
Ik*. {fe<j(*|)ra*>lc to till work* rs. 

The fkunniittee ronsistet! of Professor W. Kaiiis'u (chairitiaii). Si'; 
W. Crookc', lV*f"W.i> !•’. Oowc.', r. .K Kraiiklaiui, and Jl. !’>o\rc, 
and iJr (tidetvl (hocjvun y). 


StANPAUI'S for SkWAUF KFFIirKNTK. 

[u 1H5)8 a Iloyal t’omiuis-ion was a|-]iuinl»*d t" tiK'une .itid r*‘jHirl 
wlmt iiielhod.s o) ttc:iln»i' and dis|niAiii^^ of seua^e fimdiHliJu; ;n*\ 
liipiid fn»iu aii\ fart.in o,» nianuiafliirinp itrotess) n» .\ j<rojfei‘l\ Ik* 
adojited. Ih'tweud HMiJ ami 'Ujlit i’oporu o-ued mid 
the Fill'll Keptirt'*’ in MMfj. Tin* pnm .jMl nuud-isioiiii linali^ arrived 
at were h?jeliy as follt.w-: - * ’ 

n’he ii'iisuico pjiidueiiio piiwri'of a hosiii.d sowaL'e or elilueiit is 
pr‘*}»orl.iuiial to it*- powor ol tleo.\}o,iiiij]|iM jpe ttuhu tt.<;^refuii 
into \\hieh il is disi liar^^ed. 

The diHM'lve<l owofii ahsorplion provide-Jie m-'st tifist 
Wortliv eheiuietil index ol the aeiual '’kite of^i stream and :iliouhi In; 
adopteil for ]iiirp<Hc.'> id a slandanl. 

A I'jver of awraoe purity sliows an ahsorpl.ion of ()':J part per 
I00,t«i0 of diasohed owgen in h liavs at lenipefatnre of 

er. ' K. ‘ , . 

For administrative r^visoiis a K?«‘d irenei'al standard shonhl Im- 
apjilied to*the ellliienl alone, and sli aiJd Ik; relaxed or made more 
atrineimt as local eireutnslanees peTinitled or re«jnir#d. his j^e.ncral 
or normal standard for etlliienls is thus de.fined . 

An elilueiit in order to conip); w’itti the ^eiu'ral standard niUKtnot; 
eutilain us disehargi’d more th|n II itarls piu* lUiyKXi rrf suspended 
matk*^ and with its suspended niatler.** iiiclnded intisl not Vik- up at 
(15" F.T1S'3 ' C.) more than if parts per ltHyi(K)i»f dissolved oxygen in 
5 days. 

• ItoyaHl^iuniiraion on Suwiip: l>i»jK»inl. Final Keiiort, Fell. 11,1P16 JCU. 7821]. 




VlHHOLVTSl 

OXYOKN J 

N 1J1HTH.I.RI) WATKK. 


TaBI.K i:1V1N<} I'HK AmoUSTS ok Ul^SOI//Kh UXV<;t,N >N insril-LKO 
Watku at Vakioi/s Tkmp]£i;ati;ki-> (UailiTGO iiiiu.).* 
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TAttliES^POU BRBn ANALYSIS. 


Si VII MMIY TaIU.K rcjl: DirrKHMINisc THV. OuIRINAL Okaviiy ok 
■\V'H 5l.s OF l5l-.hU UY TIIK DjKIIIXAIION l^toC'F.sS.* ‘ 
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|o 6 

17-Hi III) 

14-7 

6.V 71 (/) 

2*6 

1070(<') 

0-6 

20*16(f) 

107 

48-3!.,.«) 1 ll-S 

69;26 (/) 


11'14 (. ) 

y V 

29*6‘J (t 

nrs 

48S.S(/i) 

14-9. 

6!I78 (/. 

2*7 

ivrajo 

r.-s 

30*0H-‘c- 

’ lO-O 

l!l-30 (</) 

i:t-o 

70'30 (/) 

2‘8 

li-ii 

30-p4'C!* 

110 

1!.;8;.(/,) 

irvi 

*iir83(«/) 

‘J'B 

12-46 (r) 

12- 110 (c) 

13- 34 (. ) 

7-(> 

3ri0(.-} 

"' 
11-2 

50*Jf>(M 

I,V2* 

71-36 {in; 
7l'89(w) 
7*2*42{m) 

3-0 

1. 

31-46 

O'l'h.-. (1) 

lf>-3 

;5*i 

7-2 

31-!I3(|) 

n*3 

r»]-3f)(/) 

lf.-4 

;{*2 

l::7S(,;; 

7')) 

32-.l9(.-) 

1 

51'8f.(!') 

ifi-r. 

72-95 {«) 


ti-S^ (r) 

7-4 

(/) 

' Jr:» 

r.2-:;f. (i) 

15-6 

7:{-48(m) 

31 

ii-(;6(c) 

• 7-r. 

33-3‘Jir) 

14-6 

02-81. (/) 

1&-7 

74 01 (in) 

30 

lf/10(r) 

7-6 

33-7!. (/) 

11-7 

r.3'3f> ( 1 ) 

19-8 

74-W (in) 
Tfi'u/ (w) 

3-6 

ifi-r.4(<-) 

7*< 

3j-2r.(.) 

11*8 

03-80 (,-) 

ir>-9 

37 


7-« 

3172(/) 

[•II'O 

64*30 (;) 

16-0 

70'60(mj 

3-8 


7-0 

31.-1,♦(f) 

' 12-0 

01-80(0 


3-9 

16-S6 fr) 

8-0 

3r.-«f.(/) 

1‘2*1 

f.f.-36 (i ) 


1 

4-0 

17-30 (r) 

8-1 

30-11 (c) 

! 12*2 

rip'b/ (A;) 



_ _ 

__ 



• — 
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* ThiB Uhie, dated Novciidier i!.*, 1014, Ik Hit* new utUrial tvMe incorporated in tlie 
Fiuuiice|Act, 1014, and roplitcua the old uUk-iuI tables tiy Graham, Uobnatin, aoJ 
ItedwuM that have beeq lu use aiiice 1880. 





TARl.KS FOR 

BKRB ANAIiYSlB. 

mi 

1 « 

1 -OJ. 

■olk j 

•0:i. 1 Mi4 

» . 

- , 'Of). 

•f)6. 

f'7. i 08. 

■ -Olt. 1 

r ’ 

(,M 

1 -04 

■os I 

•Di -17 



•JU .;).j 

1 •;;.s 1 


; *04 

•00 1 

•i.'j -n 


•VO 

■ 10 (ij 

■jO. 

ir) 

1 '04 

00 

•l.t -IS 


•:’6 

0 * 

TV 

•to 

eo 

1 'On 

(><l 

•M -1^ 

•‘13 

% 

'll. 

"" » 


('•) 

*0j» 

■0!' 

1 i cs 




•41 • 

(/) 

i -Oti 

1 

•00 

1 

Ml -Ih 

i' 

•^S 

;:.•! 

■4-Z 

('/) 

! -or. 

If. : 

■M 1*. 

••.•1 

‘-HJ 

•::i as 

... 

(A) 

j -or. 

-10 

If. 

LT. 

•111- 


■1* ! 

(»■) 

j -or. 

!0 

ir. -;■> 

•.;r, 

•::u 1 

•:.■> -Cl 

1 

t.'i I 

(i-) 

•Ufi 

•10 

1.7 

. % 

•■A 

::6 .11 

16 t 

(/) 

•or. 

■10 1 

16* ■ 

•jr. 

\ 

.!! 1 

•ra, -4: 

1 

■ 17 ! 

(»<) 

■Oh 

•]1 

16 i •::i 

1 


■3-j : 

37 •}:' 

l> ■ 

(■«) 

•06 

•11 

1? ■ 



•If- 

1 

•00 , 

Till- 

leyrees 

of nri!.:-: 

a) {.'ruvitx. 

>ndin_' 

lo s|.irii •. 

•fion*. 

of (i-dl 

•0,0 aro ,shoxx i 

tn ilie . ii 


alioxe. 


A'<‘. Sj.lnt iTiilicil.ioii, (i-.17 Kh>tn llic l;ii.!--CM ^,■> ..f 
ori^Miial \\\\ ami Sin-a; tin.- iMtrivJ n-l.-t-.Min tiiariiii.- m 
tliesn))-taKM'.-]it.\v.stli;Um)7- . llm.-t*CM'; aj.in! ii»|ica 

tiiMi — 2h*i;4 I (>'32 - “du'iivi.-'j. 1«k1^ ^ 

Tlu‘ oil hic. ^vlnoli has ilii; iom* of law, {jujut- 

H(!rli*8 4lM* lal'ks f(»rmcrly used, ami m due U> Sir Ivlwanl 'riiorpr 
and Dr 1!.!»r«»wn [ii ro-cjjirnlion. Trin- in'lj''aiioiis iM 

or}j'in:il f»ra\ily may I)e e.\]>oru*(l from lt^ use* MidiNidnal lo’onorx 
data in the liejiort'mi^rgestin^* tliai il will m-n/oflfii iinder- 
csDniale iJlian »)\cro-.(imat<' nrij'iiial L'ravitv, hiil. tin* cxlreim- error 
shoiikl he +{)•.■)". I’«»r tlic pnri>o-t‘ of ih,- rlian.v duty tin Kinaiice 
Aci oi liH-1 (lii'tM'.ts that a ded'i'iion >4 *r77' shall lie allowed in 
every rase fitim ori^dnal j;ravity dcUTminaiions. 

The authorities ain'Vx' im*n(ione*l slate* tliat f^ed. \\«irt« I’oidain 
praeDeally no aeetii* or olher vxdatile acdd, and tlial' tlu- a^iiouiil jiro- 
liiccu diii'iiii' fcrniunhil ion au<l storfij'e is ne‘.,'Ji^‘il)Iy small so Ion*,' as 
Jie boor remains sonfld. Ilentt* llte determination oi midily max 
r»e omitted xvitli «]| sound heeiK fn those eawjs fe.u. siron^' ales 
tvhirli h^ive heroine iiiai'kedlv arid) xvhere (he ioi<v«*tion for ariditx 
8 iieresaary, the folloxviny taMe will he reifiiiivd : — 


Tin* lettering aiiil kuIi Isilile nii' mlditHniR by the mittior. 
t Si'v Jovrn. Iml. /.V«'jfo»rn \m, 20, r.«»-7ia. 




105 


ORKJINAT. flllAVlTV OF BERK. 


TaI!LR for AB(’K11TAIN1V« TTIK Vm.HK OF TIIR^Ariain AtUI). 
{*'ir>‘ritiuiii-fh)i: D'nrcrh Spin* Iti<Uetfh‘iinJ" 


Fxitxu ]M>r I'lut 
ul AitIk A«'I<I 

< till' !i>>('r.i' 

•00 

•01 

i 

^•02 : 

•03 

•01 -OS 

1 '00 

•07 

■OS 

•i» 

% 

..A 

•02 

•o-t, 

•(10 

•07 -08 

•08 

•n 

•12 

•13 

' *1 

•M 

•ir. 

•17 

•18 

•]9 -21 

• ‘lili 

•23 

•24 

•2f{ 

•‘2 

•27 

•‘2S 


•31 

•32 *33 

•34 

•36 

•37 

•'3s 

. -tJ 


•10 

•43 

•43 

’•41, --lO 


•48 

•40 

•61 

•4 


■53 

•55 ■ 

■r.ii 

•67: T.'i 

1 

1 •(JO 

•01 

•(ii: 

•(;4 

•f. 

•nr* 

•08 

•07 . 

/■09 

•70' -71 

! -72 


•75 

•7(5 

•6 

•77 

*7s 

•bO 1 

'•31 

'8-2 1 -84 1 ‘H:, 

•SO 

•87 

•89 

•7 

•IM) 

•1»1 

•93 : 

■9-i 

•or. -97 

, ’OiS 

•O'.I 

l-ll) 

r02 

•8 

1 •0,‘t 

1‘01 

1 -06 1 -07 

1-08 von 

1-10 

I'll ! 1-13 

T14 

*« . 

1*16 

1-16 

1-lS ' 

l’]9 

1 -21 1 *22 

1-33 

]-25 

1 -26 

T2« 

l-o 

1*29 

l-O! 11-33' 

T'3f» 

1-30 ; 1-37 

■1*38 

l-4Ul l-ll 

1-42 


Tlio di'terinitiatiuii <if aridity is brst ii^adi* Ijv tlislillalicjn in a 
cum-nt. hf !*luuiii and titralinM of Llir dislilla!<i. Alori; ronvniicnlly, 
1ml ainnewliat loss arr.r.ralid.N, tlie vulalilr.arul, ralcnl.ited as acetic 
ayid, is dcLei'inined l*y tlic tif arlflity oJ' a .s;inij>le o)' the beer 
(ftO c.r.) alter eva|M'iHtHni''(» drYtH‘*Js i.ver an njien >t.'aiii-haLh. 

'Uh‘* “spint iinnruliim” cunvsinmdiii}; to the acetic a id thus 
deU'i'hiiiicil is added t>o llmt fouial byciilier tlir liistillaiioit or the 
ovajiorafIon process a]|il llie ori;;inal gravity calr.iilaUHl as already 
descniud. When the jisoportion volatile arid is very high, it 
Htlec|t„s i.liv dmisity ol' the vlisiillate and so prevents the atTiirate 
determination iff ihe >]yrit indication. In this case the distillate 
fihonid bV neutralised with soduiin hydroxide bolnliou and re¬ 
distilled. 

Xolv.- Jha old ollicial motlnxl (1880) of determining acidity by 
direct titration and*suhtraction of (>•( per cent, from tlie acidily 
so found it nrt considered fuitisi'iictory. (Orahaiii, lltifmann, am) 
KeilwiMid slated that fre.di worts may lumlaift 0*1 per ceiU. of acetic 
acid and that all acidity in excess ef this amount may be ri'^^ixled as 
acetic arid derived from the alcidml of the )K>er.) 

I'l/inu't— iJy dividing “e.vtrai’.t gravity” less inoO by 4*0 we 
obtain the weight in grams of dry e.xtiMct in 100 c.c.. of the Iteer, 
JHi'riinit(tfv>n of*Oriijttial Oravity ti/',hc(o{lin'al) DIslilM-ion /Verm. 
—AV 01 -I.S lA’ nntiniidied^hci'rfi containing a sediment of yeast, etc., are 
rcipiired to Imi littered tiefo^'* analysis. t 

A ainiple olrbeeris I'nst fi‘(;ed from most of dissolved carlxn 
dioxide either by^ pouring it liarhvvanl and forward fmin ope vessel 
to another or hy means of a ]TiechiViic4il whisk or stirrer. Its 
U‘mjicratnrc is Ihen adinsU'd to 80'^ !<’. and 100 c.c.'(75 e.c. ,wiU 
*siillice) nyasiired out and transferred ida dihlil!i;ig Husk, the measni' 
ing llask iMung rinsed out with alHiiit 20 c.e, of water and the rinsing^ 
addeil U the main i^uantity, which is then distilled. The distillate 
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OKKJINAT. GUAVIIT OP HEKR. 

is rcr-civeil in tiu! (»rif?ui;vlly used^ .'iliniil. foiir-lilths 

of*IIje v(tlnriie Its t<*m]>cr»itnrc is then I’arc- 

fully adjusUid to GO F, and nude no tlu* uuirk wiLli water also at 
GO'. Tjic .s|). gr. is then tiken witli a 50 e.c. holtlc and tlie result 
snhlr;u'(i‘d fnijii l(XK). 'Hna ^.nvtis the iiidi*'alion,'’ and the 

cori'('h|i'>ndiii^ nunilxM' of “dcpves of graWty lost" Is fiyiml fro’.,-' 
the t;il)le im 100. The residue in tVe di.stiUiuo Ha's).: r riii'-e ' mto 
anfither^ iuo e.c. (or 75 ';.c.) (Usk, c-oolitfi, the tenijr.^'aiiiiv adjn.sted 
to GO' F., made iij) t(* the mark, ami s[). gr. d(‘U‘)^nincd. This 
is tlie ttssidue gravily ’’ or *• e.Ttr#et gi*aA ily.” 11i«‘ (wi-nnal gravity 
is ohlained ]»y adding llie “degreex^oi graxily hjaf' to liie ‘‘resirlu’fe 
gifivil>.” ' 

Ex. Sp. gr. of spiril disldlal. a. Go'/* Ml F. . . 9'M*10 

„ „ fie al«olioij/*.| lieei . . 10l-l*9‘l 

(“ residue gia\ily “) 

Spirit indicali(5ii KxiO-•5‘flO * 

S'Ui) spirit indieation-- “degree.*? of gravity lost*' 

** llesiduc gravity” lOMdU 

original grtvilv ' 

Detf'rminnthn of ifrIijitti'J (iron'ht hy ih* Eniporaho’i /V,«r-w—Ih 
this ni< ‘-l^od the anioiint. of alndiol in a lieer detenniiied from the 
ditlereiiee between the sp. gr. of tfie original Ifeer, frce.'t it'^ ds 
flis-iolved rarliou dlo^ide, and the s(i. gr. of the residue afl*er driving 
oirtlie alcohol ami making ii]i It* the original vfiliiiue, lM|iJ>deter* 
niitialions being iiiadeatGfJ F. HKI e.c. (or 75 c.c.^aiv evaporated 
by gentle boiling in a beaker or ba.^in until the vc'liLiiie Ls vc-lurM to 
between oiie-balf and one tbird, rare heiiijf taken that iK«no of the 
Holid matter is charred during the ]U' 0 ''es.s. 'Fbo cooled resi<liie is 
tranhfrt’iixl back to the niea-iiring tl:u*k, the beaker or liasin thoroughly 
rinsed into it, the te.m|)uratiire adjusted to G(i"»arid iiiadf up to the 
mark. The liijiiid is thou xvell noxed and its s]>. gr. Iicsults 

are cahaibiP'd as .diowi*in the example given helow. 

U hu'' Wen proved cxperini^ulally that the spirit indication 
ohlained us .ibovo is irlG’ ie.s.s than that detenni»ed b\ 'listillatioii, 
the dlU'erenee being veiy ronslant in aiiiount and apparently iinlc- 
pendent of the aeiual «»riginal gravities of,the beers. Hence, by an 
addition of O’lG" to llie ."piiil indication found,•tin* table on p. UK> 
may^e used for tbe KvajHiration I’roccss also. 

• 

Ex, Sp. gr. of origJ^ial beer G0‘F,/ti(l F. . 1(XI8'G4 

„ evaporated » ♦ • lol4'74 

(“ resiflne gravity ”) - 

^ GIO 

+ -IG 

G-2G 


S[nrit iiidieatifin 
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Fon HAIiT IN BKHri. 

Fwiin Uu' sbituU^ry Uible G’20 njurit in<l/c;xIion 

—-TUO ‘‘of jtvavity losl ” 
“resjiiue gravity’ -- 74 

1012-31 original p-avily. 


Tai'iLB r-oii Sai.t in Uk-i.r. 


Suit hi Ortiiuf prr Cnl-'ni, (‘<4'rrst}>o,u!i,f>j tv c.n. oj Dtrhwr.Mtf AijXO..^' 
<r. rt/’A'ffj ft 



(iraiii? Niif'l 

|H‘i' pillion. 

c.o.^ ApSO.!' 
K. 1 

OnilUh NaOl ' 
(HT p-tlli'li. ^ 

C V 

0*1 . 

]*C4 1 

*fO 

3(;-04 ; 


0-J 

3-2S 1 

2-3' 

37 '(‘7 ' 


o*;{ 

4*91 , 

2-t 

;;9-3] ’ 


0-1 

8-W. i 

2*5 

40-05 1 


0-5 

8*19 S 

2*(> 

4-J-Ml i. 

O'B • 

9*s;} 

2*7 

41-23 '! 

0-7 

11-17 

2-8 

4:i*^«:. ' 

0-8 

. 13-30 

2-0 

47-50 , 

o-n 

11-74 

' 3-n 

411-14 4 

.’■0 

] li *38 

JJ-l 

50-78 ; 

1-1 

is-oi 

3-jl 

3-3 

•* 1^-42 1 

■ 

19-06 

51 -05 

K*, 

•’1 -'M.i 

3-4 

56'00 1 

1*4 

22‘93 

3-Ji 

37-3-; : 

1 1 •:> 

24-fi' 

;{•(• 

5S-07 

T6 ♦ 


. 3 7 

110 -111 


1-7 

27-Sf. 

3-8 

(12 24 


T8 

20-4 s 

3-9 

03-KS 


1-9 , 

31-12 

4-0 

05-5-2 


2-0 

82-7fi* 

4-1 

C7-1C 


2-1 • 

• 34 -4(1 





in 

(iraiiiK Na(3 
]K:r palloii. 

4-2 

GS-80 

4-3 

70-43 

■J-l 

72-07 

4-5 

pi -71 

4-0 

75 '35 

4 7 

70 -oy 

4-8 

7S 0-2 

4*0 

80-20 

5-0 

81 -on 

5-1 

,^-3-54 

5'2 

’85'IK 

5-3 

M5-81 


t* S 
f»-9 
t;o 
6‘J 


ss-ir* 

in 7« 
W-1i7 
«r.-uo 

IKi-Cl 


\oir Tlie ttiinvo tsil>Ii‘ la iiHcful in Kivin^ thi* »f Na( I Unit may In* |.n‘^eiil, 

ffthiiliiliia UoiH tin* chloniK- fmiilil. Tv oliUuii tlicautiwl aniDUiitot 

ctiloridn, Um‘ .soitmiii jin-M iil must also bn Ueteriuinnd. 

« 1 v.c.-£U‘UUI>8&Su\. 
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IiM’NfV M'»I>TKh'\TiON 0 | TvinUlK-’s V 

'f.’jlKiri'-^ I'U' .ii ali'nlj'il in U'craiiil 

wiiM' I'roni t.lic s]i. lh o|' |Ii< ■'.iiiipic a!i>i of l)ic limloi] 

saiiipli* nj> to (he ' ’-ilven al ilie »uiic tinii^KTJni'e is 

h|i L'l «»l I I ^ 

' ^ 

where S •• «|i. p’ <il oni'inal 

S/i=- ln.ile-i ,, or “e':trjn; 

UlilTit lu'ts sliowir tlial a inuPC cori»!i:l. oKl.i'iiei) ]»y iisiiie 

the foniiiila 

s|>. ^r. of a!t*«|liol lioiled aw.i} 1 fS?, - S) 

I i ^-S;, ' 

This i'' full\ eon(irii.i-'i l»\ IMiner w1h> f*nn*i "dial m 'all ease!* 
ihe re^iiltK olilaiiietl hy* ihlia-non an* *. itm-s.. olMained 

l*y iliMillaLion lhan are lliee hN 'I'riharu’; tomnila, die 
are lieder tlic jjrealer (he aleiilioln >jreiiL'‘lh 1 


Sl'K.'lFJf I'oWI... 

The spixifu iMlalory ]»o\\er ot -ji ople-allv aetlv-* >ii|,,jJ;'in-e in 
.soIii(.ion may U- ■leliueii a- liie i iij'ie flirougli wlmh a jdaia 
polarJZ(‘il niy of lu'iit of ilehiiili icirau^ihil'ie^is r‘aa:t,<i ky a 
eolniiiti one'locinielie in Icn^'lli of a ^'>hllh^ll loniaining i L'l.un < i 
the KuhsUuiee in I c.c. 

Jf tlfn roUilnni i.n olwji’V’tal t.hroiioh a Inhe / ilecinielie- in leiiolh, 
and the solnlion e^mlaiiii^ c prams ol sulvlaio’^s in lOiMe.e., then, 
if a he the anple of ruULiou, t,ii< “sjh'ciiic rutjil,ury po^vutj ’ H piv,.n 
by Die t'onnida 

1 “^ 

Tli« ray used and llir of tlic liiiui I art* irt'in-raliy 

atltlcil, Uiiis |a]'" ()(;■(!" Mifiins thal 'tin* •Iwfilic* luUilnry |«.tvt*i* fi.r 
ray I.) | til. lint tomiH'i'allire nf ?ii' •i- * 

Tlllt riilJiliiry ]«™,*r (nr “.tiiettilir, rotatii)ii ”)*oi' Iniiiiil 

carlioii compuunila is gtveii l>y tljf foniiii'»i 


Wlierii I iatlMi lelinlli nf tltf nln-entilinii l.iilin in <liviinef.re*', d is 
tint »|). jtr. of lint litiiiiil n l'erml to water at I" (!. as sl,aiiilar(l, ii.» 
ivliiftli (Kisi* d pxpri'.a'.es tin* weiulil in firtMns of 1 itc. 

• aim/iiitl, IBin, 16.1>. 221. I P ®:l i Soiliinn IVme. 
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* ^ . 

Tn this country (ibservntious aro.connV'only maile at atcmpmturc 
of 0(r K.,lmtoii thii (t'litinoiit 20 (?. is th«* “ lulfniul Uit«p(natuh‘” 
of nhsfvvatiou. With many .’•uh.-.Oim’i’s, h«>\vi*ver, a (lilleroiic'c of 
4*1' i c«us»*s Init little (hfliMviMV in the n.-juliiij's, 

Midrntlar h’otnlim /..—Tins lonii is ti> tin* iiroiliift. of llie 

V.'oh'.cniar weight (M) hu-1 .s]h‘cin>- nitnluni of a IumIv tlivi'lcd h\ 
is ivniesenlK"! hy tin- s\iii]»o| fAl |. 


fc'th 


l^oi) 


The (livisf>r 100 is used simiilV to avoid the itw of iuconve»iehtI> 
largo nunilH'.rs. [Mj i*.\|ir»W-' tin- rotalmn \\lnc)i usiilf if 

eaf'li (*.(;. of the .solutum cum.lined I gram moli’cnl-- of the active 
substance and the k-Tiglh of iiii-li«jnid column were 1 mm. 

MtUlirot-afion.- Freshly I'jvparod solnlioiis <»i a numhor of tin* 
sugars show a i*olalory ]io\^'*r dilln-enl lV<mi that t>f the same 
solution on standing, underg«iiiig eilhor an nn iv.i e or deer«“;ise 
until fmally a r<iiistant \uiije i- reached. This plieiioiuenon is 
teriuc<l miilliTotnUiin or vtutur^tfafM'U. * 

OrigKially the lonn In-rolation was uh**iI, as tiie oh-orvatioii was 
made that a dcxtrusc sfdulMin when fre.-ltly jo’i'jvireii gave ahonl 
twice the reigling of the same soliilinn a.icr standi^ig. 

A.t tile ordinary teiiipdralnre a period ni' from ‘'i\ to tw’ent\ four 
hoi*”s ia usually re«|iiire-l, hut ty lK)iliiig the tran-'li»rm:ilr.ni ti> the 
stahle form eomj»!eted in r few niinuies.'^ Destruse, l.actoM-, and 
iiiaJtosu sinov this hehavionr, maltose giving with a fivsiily made 
8oliil?r»l. a/an-er reading 4haii that oh.ser\ed afier shuidiiig fur some 
hoyrs. Sucrose doo.s not .-Inav this nJfoc.t. 

uWrvatmmr .ue usually made with a polarimeUT, such a-- 
|jam*ciit^ half-shadow instrument, for which homogoin“on.s light, 
gciU‘i*ally a WHlium flame, is rwjuired; or with a Si»led-V«nt/,ke 
Scheihler dolour Saccharimeter, which is adaj)rc<l fo|; use with 
whim ligfit il)umiii^ti>m troin oil or gas lamjis; oi with a niorle.rn 
Half-shiMh>wSaccliavimeler,t in» which tlm held of view is divided 
into two siirfatMiH, each of which allernatciy hecome.s ]K‘*fectly ilarh 
as the aiutlyser is rot.al.ed, the poii*l sought., and at. wdiich the reading 
i.s taken, being Inal- at v.hicli lint two surfu(u}.s show exactly the 
same degree of illumination or jiart ial shadow. White light i« used. 

Spccitic roh'Uory )iow%3r as determined by tln^ (nmre or le.ss 
ob.sole.lc) 8oleil-Vf-!il.zke-Scbeihler C^doiir Saccharimeter i.s indic.aled 
by falj. w^ien^ j i.*^ tint {i.n. from the blue to tht red), 

and IS the e.oiiiplena>nUrv t^i the nialiuin yellow or jaune 
moyejb —^lieiicv the j. Tliis j,aune moym my is the true niedhfxii 


* llic Haiue result Is alnn attaiiied by adding n few druits of strong aiiidoiiiu Iteforc 
lu^iiig up ilie vulunte of ttiu solution. * 

t Jn tlie latest type i>f iioltu'uuctei', tbc oiitt-id field is divided Imo It parts ipstend 
* of S, us ill tlic hnlf'Shudow inAlruiiicnts. Sui if iiistrnineiitN art- nmre aci;(irut.o, the 
equality of the Ikild being cupublu of n niorv delicate udjusliin-nt.. Tliesu have 
pmfrcrly displaced the e<ilour iUBlruinuiits coinplcb'ly; tlie part of these in saccliar^ 
oioiry ba* been played, and for good " (l)r. Stdiunrock). 
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I 

yellow of l.lie Holav ?]M-<’lriWn : iVs wave lt’ii|»tli ]<» 0*00fri608 niilli- 
m'&l.fvs,* The VJiil/lv \f Mirli tluU. HM) divjj-ions Uie 

amount of rolaliou v<in>*<l lo a ^Mioima! sn<;ai' :!(M) inm. 

iu !enj<l.li, al IVaV (’. Vt-MuKi- ])r(qiiiM"l a mt-l]a«! (*r jtri-jKtnu^' tliis 
soliili<ui wliicli wa>> inlciiilfd l.n tli*' u^e «*f a iialanw uu- 

iiccei-wry. Hv (1r(nn’tl Ciu- mvrjim! |U^ar sblnluMi as s.ilnUoP' :• 
]mn* sugar in waler vliu-li .'iumlri liaw al sp. gr. of 

[•IdO, MUlerat. 17'-V I'cliig unif.y. To tloJ^'ninnc tlivii tlii* ]«»lari/nig 
sug^l■ of any s'llislais'v. u uoul'l •'impl i lie m5(cssan»ln (in-juin* a 
solul.iou of it liavijm tlm Ueu-'i^^a- sliowu ]>\ a liyiironi»‘l."r. Out/ 
lililf* luedicul waf- soi.ii .•ili!iu«l«»jj> ilu* sail« lu tlie •‘am‘- 

.sugars to be iiiwsligatofi It.'jVi a ilillVitMil I’rojti that of sugar 

itself, and lu-iin; c.aii-- enouv''*, n* nils. A.\, Tovewr, Ihc MXI 
point of inai'V ?ae'’liaMui('i«'i‘' ImO alif.idv Ik-cu lixulbt aid o| the 
normal sugar •'oluiuii ot l-’i .•]!. gr.. ami as it vav <|( 'r.ilile not, to 
change till* sivdc ouit ijiir'iduied, liie^‘'Oji«’rtilraiioi, «>[ tin,* \ eiit/ke 
normal solut ion at IT'r- No-e- tle ii dolt niuiieil. and it xvjis loiintl that 
100 r.e. of yiich a voluiioii er.nlauu'tl 'Jh'Ojs graiU'- ol su^pvr: thus 
the fim'nntl irrufhf 'honid 1»V ‘Jij’UlH grams. 

The ahtive reuj.uk'- -'MTI' Vui1/ke inslru- 

monts. SiiKH* IIMk) i.Iii- jiiytmtl ituhlti -a'- l«‘fti alieri'U loifu-ti gnmis. 
and i}H‘ wrunil ai.tiin .s./i.'/Vi// is pieparetl a- |oilo\xs. , , 

*Xt gnuuK of ehemi.'allx pure drx '.ugar'an <li>-ol\cd in water at 
iitrt!. iiWi ll.isk graduati'd lo eoulay; l<S'ii'in‘« Tin I i- 
maOe up Iti 11n leaiT. v ell mixed, iii'eu^ il pot e^-.ii \, aipl po.’o oy! ui 
a !?0(i mill. I ni'f at Tin* ;•« ■: • i«e -In.nlil l>e |oi»,il»' divi.- ioiw. 

and eaeli scale-dj\i ludicales O'iJO grain »»1 sUerost,. 


FaCTuJIS for Tnifi CoNVI.R^HiN tiF |ti],. into 

I a I, AND WfV /•(;■.«( 

T*. eolivort [ali, info [«],_ inult.i|^\ 1\\ I’Hl (log. O't^lnJ'i) or m/d 

i./ll linifit. _ 

To couvert[a|, into [a]i,, niiitlij(^ hy trO (log. T*t)o l-O) or .'nthfmrl 
(iiu 1> ifh. 

Tims if |«J„ 202‘; llien |u], goiir t- 

|n]j h"', then 7)7- .»-7*- 

I lifmtiolt gives [tt|j * *’ [o]i, “T12S [tt]|K . 

0‘hait \a\]. 

Imho Stileil AVntzke-Schrthler Siiccliarimeter lOO pralo-diviahms 
otpui 38’43° lor mv j, or 

scale-divisiiui—OoS IJI^t'log. |■;>SI67^. 


The xvioe loiiRlIi c»f l» is Wl* W*- 
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* .« , 
llcryfi‘l<l ainl Snlmnn'i’k fnind tliat 0., • 

10<f liivisicms Nrut./kr Jil'iS'iT rir(fcl:ir de^vea fljr 
sodinin li^Ui ; 

or Hcalc diviait»n>< Voiifc/k»ixH»r>7 cir<‘iilar fur*suliuin 

. liKlil. 

* « KaMj^uIat roiatym J) —2'8Sri4stale-(lividwnRV('nUkc. 
I'Tie values i Mn-eMMil.iii*; s{mr.ilic roialion vai y aa tlie sji. gi. 

divisor (1)) Tlnis, li 151' In* tin.- s]«*(*ilic rt»!athUit)f lualln-a- 

for (lliJit ift, oil llif of tlie 3’S() clivisor), 1-lie sjiccilic rfila- 
I 1 r»l y 

Irluii where the iliviMW 3'{>2 i> iis*l will he.. l53-3‘. 

:vh<j 

The nuinlior of grams per l^io cx^ uf a solulioo of a carliohyilrate 
of wln«'h llu*'>)*, gr. at 15*5 ''15*5 is kijuvvn (water— 1 imk») ih ln:nul 
liy dividing till' >']». gr. iniiuifi l(at'» hv a ‘iiviaor (1>) gi\en in the 
suhjtHTied lalde. (A uonijdHe.setof divisors foi variouscon«u*nLratioUH 
1 .-. given j). 113.) i 


Taiu.k riin*\\ ist. TUF. Si'ia’ifir Uotviiihy Kowf.iis of tiik I’liiNoirAL 
CAUtfOiiyi)i.,\n,'> IN 10 I’fi: I'kni. SmM'tion a'i 'JO' (' K.). 
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Xolf. M tlu; of I lie IFtcniat ■•tiiyl (!iiiiiiuihsffi:i for luiitiiMK iikIIukIk of 

KUKiiv analysis, lift (in I'liriH in I'khi, ^Iiu iinrnml t<t‘iiipur;tliiruitl | ‘/ii r was a(lo]>l;fil 
niiU all riu-itsiinnu vcstivliiurerf(|iilml to Itu cruilual-i'il in trui-e.i*. nt tliia ti‘ni|i(fr<ir.iirt‘. 

’ AccohIiiis lo J. Ik'i'oi), tlio coiuiiion ilivisor Kives total nnltiis nnliiilly utily 
lu ilioso casex wlieru the h|». kt. of the eolutiiei lies lii'twoin liKlt. mid 1040. For 
nolotions nniUtiitng more than 12 ((r»me of eolids per Iini c.r. the divieor S'tUi^ives 
• doner r«aiiltH. 
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.Sol.KIL-Vi'AlZIil 

• 
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Si ti!t- 'll\ t-.iiitiK 1 
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i* iiiniil>et ot s(‘.'i)i‘-i!ivisi>iii.'> i'^ <ihl;uiii’il I'X lin ujiiiir iiu lai* 
i*aM-i»\ 1 I!. ^ 

X ^\ lu'ii iii\erli*il this l’li6 
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irjIMCr 

(ir 

• iiititli 

n)'ivu\ 

or 
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sO-JI 


liOXiUlllltll 

W 

i ;»777 l> 
U‘0'lfl77 

1 



no 


HP»5|KI0 RtvrATORY POWRH. 


M’Iir folkiwiiii; ox.'iitnilc's sliow llic niptluKis (>iiiploy(;ii in solving 
]»L'()l)loiiis I'oiiticrlo'l wilh this stil>j('c.t ^ 

Kx. I. To find a iV)nnula for culculatiti^^ Un* aiiioiint. td cane siijiar 
])re8ent in a mixtiiit* •►f «ine-suj,^ir and dcxt.i'dse when the s|M;cifR' 
rotatory }>awcr (ray j) lu loni anfl after inversion are kiuRvii.’ 

■^•v^Ix^t Ji/ he the s|>e«'ifl« ?otal<)>p )>o\ver Indtnv iiixersioti 
Ihe he ‘•jic specilic rot!iUir\ power aftei- inversion 
and lelS- In* tin* peiroiitage tif cane-Mij^ir present. 

Then lOO-^a: is the perctcihi^e of dttxlrosii ]>re>enl. 

Jleneeioolh, - ^^^aK«+(100- 
and HHi (Iff iM ii- f(100 .f).VvC 
"v jtiot'l;/, iU) hT'Ki'. ” 

Ih, Mu 

^ '-‘CH 

Siiniiarly wlien we }la^e the Hivde dej'ree.s (!>) hefon* and 

after iiirersioii, the nmi. fnhe iK'irij; ii.m**! 

Grains of cane suj:^!’ ]ht UK) c.e,. of solntion ■-■ j “■ 

JUx. If. DeUn'Tiiination of cane-HU^au in mixtures of c:uie- and 
invcrt'Supar only. 

Till! inetliorl now nniverwdly adoplex:! is IJerzfeld’s inoilirH-aliori ol 
t’lerjtet’s pnsW* It i8«aiThvl iMitas follow^: I )!-«ol\(* the normal 
weight (iMJ'dIh t ^'rains) ol the sample hi he e\uiiiiMed in \Kaer .iiid 
iiiaKe up U> ii.K) h.c., deeohp'izinp and fillerinif ii nexrcssary, aioi 
fjolarizi' at 20“ (J. Transfer fiO c.e.. of this solution to a 1(H)- 
RC. ;wld o c.r. slnmg hvdroclilone and and ahont 

20 C.C. of water. Well shake the flasic and immer'se in a hath of 
wa(‘-r at the die iperaturc of 70“ ()., at the sfime time putting :i 
thermonii.!Uir in the llhsh : when the temperature of the sugar 
solution ha« reached 08“ - 70“ G., whleh it should do in li\e minute-s, 
the flask is kept in the wat.erd>alli at this tempenitci'e fbr five 
niirintes linger, ther taken out, cooled down ({nu.k)\ to the normal 
tem])eratuje, Jiliitwl with water to 100 rc., jKilarizell at 20® (h, and 
the reailiiig multiplied by two on ac<aiunt*of the dilution of tile 
liqui<l. 

Jfcrr.fcld fouiui that pure eaiie'-.migar treaU*d as above sliowed a 
change of mtatiou on a Soleil-Venty.ke-Schei]iler ♦Sacchariineter of 
132*00 divisions at 20“ 0., Hence - 

,, 100 (directJ'-ill verted retiditig)* 

But, fliiice tlie algehmic^ (iilfereKce here Yiecomes the sum of 
tm readinys lAtho'iU rngnrd to %», and 100/132*00 • 0*7639 
Cane-sugar %=0*7639 x(cimi of readiiigH) 

flog. 0*7639=1*877£9]. 

'rhiii RHithod Ib only applicable when oilier BitRarB, ItiiilinB, Btardioi, and 
g)iic<iiiideB.V)iich Ire ntno invcrbed'by aeiiU, are not jireseni Wlion sueb liodleBan; 
pruBont, hydrulyBii may bv wSocted by the use of invertaie. f Row 26*0 grams. 



nl'liriKK! nO'lA'IUllV IMWJlIt. HI 

;nui jiI'Iit luviM'r'ion aiv 

Cum-.,..-;,, .. '""(■'"■■•■•I' 'UV,Ml,.,l ,v;„ii„., 

li:;,;,'! ' 

•J 

p. III. IN,','„.iii„|,M|, „| ;ii„l I,, y |\,. .. ' 

rahicu.K |,,.wer a,„l i„'in,n ’f.,| a 

l>ef*i'i! iifWi'fcnin ii,;.! 

As aiirx;i",pl,- .u-..wl„eli wwo 

the followiii;,'— . 

C',i]iri.' |■(■d,ll:t,ll|, lief,,,-.. fn.,„c„t;i,■,,SS,', % 

” ulii': „ ,, 


()pti.‘,l._\ Isjiii,'.. ,11,' 

„ aflei' 


11-it' 


1 


I'y it'H im. ,",ii, „,;il|.i i-, .uv jn.fl (.pf 

mll'ere,."es hetwcM, tlj.- .‘ijj.i,.' a,a. ■■ ,«.• -i. !i,. i.p,ii if a... 

h.-|(.,'e U.lil attei' yiv, i;,..;,-,,,','. ni th,* *1111,. 

two a.ioiir.-- fin-,-..lit. ,1 1 > a,fli M |„. , 1 ,,. ,„.r,..s of 

.leMrose uii.l ,„ullosa. j.ii-, i,' liv.-U ui- liav.- (i I'kiiif- C:i*s il.c 

h of iiiuItiB,.): •• 

If J! I !> T-.f’i; (I 

l». M+'.;i'T 1) fiSTIti., 

K:i.-„; .\i H iiiN,,! j) !):i(j 77 i 

(,,)>; lii .s,v.,; .M-j ;ia(;7 D Jf.iiH!, 

Iltiftfl if— i.ilk'lKI! 

* 7 .'i<;.‘.,si, 

1 ) 

lO.'i.t.j 

Fiijii, f,) 112 M ^-i'S 7 |.s;i -40^ 
ill 

M 

Ih'.MjIt ■ ^ifxlro‘,|. 7I*H 
Iluilose Ofi 



112 


POTJ^iUMBTBR UBADIKC^S. 


rOLAlMMKTKH KBADJN«;S. -RkIUTi'TKiN OK MlNUTKS TO DW’IM.ili* 
OF A J)K(;i:kr; 



llri'iDKO 
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Oi-ciiiisil 
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T.\M>K OlVIM! I)l^lSoi:s ,|»1 'JO I?rr fJl.SWS ^•|.K 100 r. i)V •T.JlIAiK 

* Srr.Ai: Sot.nttiss nr K\n\v> (M. T, llmwji amJ 

Kfluiml Jnnos.) 
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ir. f. v. 
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- • • 

Not,. In l!i<‘ alM\c fali1( tlic "ii. is takPii at an*l rp(Vno<l 

iit Hall r at the- samp h ni|«‘miun. T'» i liiarr*- ppr iOOtruc p.p. muiliply 
by thp^af'loi 0‘i>0H>2, fl.us mJiiriiit; tin liy artniii 0 2 jirr ppuI.* 

J'jX. a Hoiiitidii of Hucru.'i of S]». j,t. lOIii* at lb-:V (!. mniaiiis 
30/3*80b-7*76:i dry jn J'M> Mciht 1 U» 

wliii'h wp’i^'h H)H' ^in., nmtain lU.‘» 7 ‘ 7 ti:’-Ob'i’Jts of water. 
'Jlie v(*]tmu' of llu- siifiar will l»e ■•l*7j^ c.". i, lo 

mean the voluiui’<KTui>ied by 1 gm.of wau-val ('.Kam) iLp 
volume {i.e. voliimo (a'cnpied l>y 1 giu i l'702/7*7b£ - OmJKJo c.p 

Also wlii*li i> one of Jjo nnj^iiial divisor, 

80 tliatif V-i^pecilieiolniiienl tlieilussnlved bng:ir,)J - loy 

I) 

* TliUB.lhf wciijlitof the oilm.ii’ni wjiipratlf-Tj 0. to wlii'-h all UuMlenBitipaarp 
referml ifhJO Kfams wpjjih«'<i III an Knliunt to a vin'iiiim tins alll wcu'fi lon'lW> 
graiiiB, and as the detiaily of wakr #t if. r.'' i\ is •' «« eomiKHvd with that -f 

• UKl'llM. 

watci*at 4" C.» Uu- truf volnme of Uv *' reiiuted ‘ cx. at If.‘6 will he 

f^VXt'lVS O.C. Houra Uie factor re(|uired ** 


H 
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DISTKRMINATLON OF OUVitlC l&BDUOJKO ToWMK. 


(^Jl’UlO OXIDK llEDUClNd PoWi'IRR OF THK (’AilHOllVHIIATKS. 

Definition. —“])t*xtr<)se k-ing tlie typt' of ImkII^’x and ll>c 

riuktAiicc for wliicli tlic umoinil uf i*inni(; <»xide rrduucd ^\.ls lirsl. 
dcU^rniiucd, 1 um* it tlic KUiudard to wliicli t>o refiM' all other 
reducing r-arhjiydratc's «)i* iiiixtnn's of reducing with imu-rcduciiig 
ones. 1 takutiie cupric reducing j»ower (or kii]>vi( n‘diiciug 

}K)wer’) of a ^ody or !ui\t;^re to Ik's the amount of cupric oxwle^ 
(ailculatcfl a« dcKlrosc, whn h 10C> parts mUicc: it deMgnaU*d l»y 
tne letter i\” -{0'!<uH{va7i). 

Briefly, we may define ‘‘ K ” as the Kpccific cupric rcdiiciijp nower 
of asulwtance Tefern*<i U> dexti*os«‘ as standar<l (100). Tin* iiivis<u 
is ofU‘i» ud<led: thus Kaw. “Srj means tlial tin* ciipiic reducing 
power of lln* suKstainv is om*-f«iuilh that (4 de.\lro>e when the solid 
matter is determined by the divisor. 

Frepnration of yiihlinffs Sohaim: for (irarho'-hic Detcniiiinitimie. - 
Dissolve 34*C grams of ]huh‘ recry^tallized <'opper sulj>iiaie in <lis- 
tilled water and make u]» the volume U> 500 c.e. Tlieu dissolve J7J1 
grams B'lchcllc salt and Cr> grams anhydrous .sfMlium liytroxide in 
se|)aratc beakers, mix the HoluUon.sand make up llie volume with 
distilh*'! water to 5(K» c.c. These two solutums art; Kejil- in 'Separate 
bottles and are mixed in equal volumes, to f<uin Feliliiig’s solution, 
immediately k'fijre. usi*.. 

Meth-od 0 ^ mahii'ti a Mfrminntvm of cvprir rcducimj punrr. Kiflv 
C.C. of the preshly mixed 1‘Vliling’s Kointion are ]»hieed in a i«eaki*rof 
ahouW&(.^ ac. cjAjMicity, aiul having a diameter ol 7 5 cm. ( o iricln‘>). 
'fhis is ]ilac^d in a Iioiling water-liath, :uid when the Milntion has 
attH..ncd tins t(*:u| '.ratuie of the water, the acenrnlely x^eiglled or 
measured* volume of the sugar dilution is added, and tin* whoh* 
mwle up to lOti c.c. with lioiling distillei! water. The beaker, 
which is covered with a clock glass, i.s then returnetl to the water- 
liath and M)e heating ctmiinued for exactly twelve mintites. The 
precipitate^! 4 *upn)iis oxidt; is miw rajudlx lillere<l ofl‘ llirongh a 
Soxluet tube, washed lirst with hot wate.r, ^.huu uith alcoliol and 
ctluir, and finally dried. When dry, the cuprous oxnle is ivduced to 
metallic c<»pj>e.r by gently healing in a sireain of hydrogen, and 
weighed ; or it may Ik* o.\i<liz»‘<l in a stream of i»xygen and weigluid 
as OuO. Soinetim'es the (hijjO is weighed as sueh, aficr being ilvied 
in a water oven (\ee O’Sullivan anill riterii, Jnar. (Jliem. iSV., 180^, 
p. 169a). ♦ . . . > 

As sjMjntaneotiH red^iction of Fehling’s j^plution invariably takes 
place, the amount of tliis*iuust be^rurcfnlly* diiturmiiicd for eve\-y 
fresh l>ateh of the solution ai!d allowed for in e.a(di determination 
of cupric reducing pttwer. It usuall}^ amoiiuk to 01X)2 to (KKt‘5 
gram CuO per 60 c.e. of Fchling’s solution used. ► 

It is of great iinporiane^., in making the above determination,That 
an amouht of Vn? redticitttj t>Uf/ar is takcri that will give a vwiglU of 
CuO lyirg between O'lD and 0*35 gram. 
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Tmimw. IK- r.ii^jiisiv iM.iiH' Mriniiiu iiial itK' valito« p\fii iii t]u 
'I'alili'.'i art- ft)i-r«*ri <inl\ wIm-ii liji- |iii-ji<jratioti nf llit 
HoliitKHi, aii‘l tin* iiiaiuu*i of tvirrviii^' oui iln- .!ctt‘riiiiiia 
tioii or*rU|inr iviliiHii}.: j» 0 W( 0 ' «•onlol•m ••\}nl)_v wiiii tin- (linKljnii 
givon oji [I. II-}. It )ia^ 1 kk*ii hIiowii rhai iIh- .'O'.Munl ?unl nalou 
of t,lie alkali m Ki-hluiii’s soliuioij '•ivai <'ii tin 

<|itantity of rf,j»|MT hy u o'vrti v.nj.-hl, «‘f m of l.]n 

MaiYli-lraiisfontial'oh j.Mxlui-L^; Iml v.ilh dexlroM- and l;u‘\4do«( 
l.lii* i'' far lo?.,-. (dt‘nd^inHn"*)i,iH orovcd ifjal -iii npiiN- 

alt'iiL aiiKMiiit o( livii'uy'it' niav Ik- 'idi:':ilnt*'<[ foi flu 

stHlinui roiN|iMijii'! uiiliont caihO'^; iii\ all'-r.iinin in tio- 
|Miu'cr. Jn lIm- »-as*‘ of lie'I)> i'- and laoviiioM llu- \aiianl uliicli 

has flu* fjh'alfsl inllur’ni* iv iio .-i.io of <]|iiitioii of iln* l’rldni_;d 

solutii'ii. Wlh'Ufln o ui'oatiT ilian ili.ii ]i:-*'srrilinl mi Un 

staii'lai-d riu*!]jo<j, the iVilii'-Mifr ii'ov. j is aji]‘ro(ji.d»ly owor, and llu* 
jjn'afLT iln- ddiilioii flic ilic diili-n-nn*. * 

Thu slaiidar'l condilion- «.ovi‘h in d* fail a}»o\e arc tlios^ pruscniicd 
liy Urown. ainl .Mdlar and liavi* found ^\Id^‘ a'-cc|ilancc 

Ivosiilts arc ualc.id.i1cd ny iiicaiu oi Tali'*-.- A. an • li. pp. 11‘». J IT), 
I'otli of v.liicli arc ^dvcn u lluir on^iaal pajars.'*' AImoIoTc valiius 
arc plvcii ui carli caM*. , 


^liie following fm-Lor.'. arc al^o 

IHcful 


1 

Suci'oA? (after iini-r-si'-n) 

■fluft 

fr.i(i7u ; 


Stan-h ordcxi.rin laflcr hydroH 

fi) ('*!> 

O-.J.’O ' 


Lu<-i<isc (anliydrons) 

I'nO 

o-f*;-'-1 



TiiO 

9-r.ds^ 


Arahinuse 

( iH) 

o-4(mo 

1 lUrJijU 

\ylosi* 

■ CuO 

0;4167*' • 

I'OHiTT' 

• 


Hubs tojiw! fhr ntlnrii of'-’ A'*' i>'hrn /u 'lljffrtii! d/f 

When the true divieior i. u.s«d lo dctcrinliiu*}.iraiu,- of ''iip-'r per 
lOOu.c., the K so ol'laiiicd is ralli»l aA'i'A/fr, J'Ti'ouoiflly^, li<»wcvcr, 
K —tliaUls, the’rclaH\e cupric rcilucuio ji<n\cr\viun the di\hor 
o’SO is used to ^ct grains of siiga^pcr liK> c.c.-j^ l■••lp;lrc'!. Thus 
IdJTii grams CuO- I gram of ah-'olutc maltose..TT k'h lor I gram t*! 
S‘80 lualtoBe we slum hi have 

Idlol gram OiiO. 

*liet the true divisor fo get graftis |)e^‘ 1(^1 (.‘.c. he M, ^len 

K iilHtiii.'. 

3-HG 

* See Jotini. Chem. ifue., 1897,71, S:i-lSi} uuil liTt-SSf. 




I 

no 1 U{ 0 WN, MOIU;].'-, AMI MII.LAKS PAC 1 H-)I{H. 


• - 

Ocxiitim'. 

T\iai A 

Laeviiluw 

1 

Rnjiar. 

Malln^c. 

Wctalii of r«-- 
<liii'ni»r kU'.';ii 

Coll cliLiUiU'il. 

1 

I'lio ohniiiieil 

(‘U(» 

duo olit'UDcd 



;jraiH' 

Kiams 

yiaiii^ J 

f.o 


o*ni.5 

0*1221 


r.5 

0*1422 

(i-iasT 

0 1?.4'.| 


«'> 

0 1552 

0 1 n»7 

l.-l i',4 




^••lf21 

(1 151».s 

o*ii9i;6 ! 

70 

0 n''9 

0*1‘.4 5 

0*1721 



ivrxv., 

0*l70I 

0 i^io 

o-|0:M 

SO 




0 11"2 

So 


0i093 

0 •2'l.^4 

o-iioy 

00 

0*2*.'i*9 

i»*JIM 

ir2J«'0 

0 ]*2:;7 

O.'i 

0*2! 20 

0 22*21 

0*2:517 

ii*3:‘.05 

mn 

O--"'- 


«i**2l:{" 

o-]::7:: 

10;. 

0'2i;«2 

0*2117 


0 1441 

no 

O-JT''] 

0‘2.‘>5S 

0 J''.!)' 

o*i:.itu 

iir 


0*20.:‘» 

0-27":5 

0 15.0 

120 


o**2:; 7 

u*:‘S<i> 

01611 

125 

0-21 :*.o 

i>*. s''7 

(••r.OO’.i 

0*1712 

i:.0 

0T5: n 

0*2007 

o*;ti*.i 

0*1779 


0*{ir.54 

()•;; I'c; 

o*3i*.'.2 

o-lsis 

..10 

r*2i(;3 

(»*J{2''!* 

o*:',;5*'y 

(.*1016 

Ilf. , 

0 3r.7-> 

• o-noii 

O-Ml' 

o*los;; 

150 

0*2673 

0 MOO 

o*;i5M; 

0-20..J 

l.W 

o*37^r* 

0 J 7 

o*:u;:,5 

0-2110 

100 

0 3S<>1 

0‘3')2*J 

o-:;7<;! 

0-2186 

]05 

• "o-tisiOij 

0 :’'72f. 

o*:;v»;‘» 

((■•JiM 

170’ 

0*40'»X 

0 'SS'JS 

0:1971 

0*2323 

ir.'i 

0*4200 

rt-ni.;;o 

0*-l()76 

0‘235'0 

IhO 

0'.1302 


0*-ll77 

0 1458 

i8r. ‘ 

0C4300 

0*4134 

0-.1270 

• 0-25*20 

100 . 

n-.jr.oi 

0-4221 

0-.137<5 

0-.'593 

105 

o*i:.9o 


.0147(1 

0*2001 

200 

0'4I1S!I 

0*44:51 

0*4570 

< n-27;!H 


If (’u is \\<;i^iK‘d iiiMcad of (Jun tlio isjuivaleiil. ainoiinl of tin- 
lattor is wwily iil* 1 «um*d,,Lhu,’: Inc-tvasc tlu of (Ju l>y onc- 

foiiilli utkI I.Ih‘ 11 i<y niio-lmiidivilth <>f tlio latlci. ilie laMdl is liu* 
duO n*oi*ivcd, friiin winch \] h \ rudii'Mii;; sugar is (>l)livim!d Jiy Uu 
above table. ' 

Ex. (hi M 

V}l.h ‘USlKi 

+ ,?M. ‘'f •*?*«>* 

duO, 

which corresponds, to 77 rngnos. of dcxtrirai' or 145 ingrms. oi 
maltose 








.\I()RN1 S, AN|» IIILLVR’h J-'.UTOIJS. 1|7 

Ta«!ii- );. 


\\ ctjAl of 

rnlticiii;; 


'tiiaar 




:>n 
• '•*> 

li’.’-i ^ 

*• ‘ v', 

(50 

ii*;.' 7 

nfi 

y:-'0 

70 


75 


so 


,V';, 


yo 

-'55;- 

1*5 


liio 


lo:, 


no 


n:. 

r yj'J 

li»;» 


I > t» 

2-'i 

} ••5 

L'-M 

14u 

L’-IV : 

1-15 

2 -J*? 1 

150 

2U'' 

155 

2-41:: 

100 

I'iL' 

1(^5 

*J 

7«0 

L'-ilO 

175 . 

2- JOi) 

JSO 


1>5 

2*377 

100 • 

'2*300* 

105 

2*II.’'S 

5i00 

*j*;:41 


<’iiM t«» J m.iii* iiJ 


j linirt^iij.ii y M ilutM- 


— — - 

1 — 


^ i-iij 





-■ V 

i ■- 

i 

■' I'l 

' 2*1 


. ...0 

j 2'. a 

1 

"i.» 

i 2'l, 1 

1 ‘‘Mh; 

* -i 

1 2i..I 

i ”.7.*2 


f 2 (M 

,1 


i •.■•115 

I**!:'! 


. : 15* 

i ■ l‘, 'll 

’;; :i 

2 .-{0 

I*::. 77 


■ V : '<» 

iv;:r" 


i ;; 1 


M 1 





I • >1 ■(;» 

.'1 

2-II5 

• 1 

2-1’' ! 

. 107 

1 i*.*.":; 


' 4--'» 



2 i 

, 1 ’0 


i j-:>-5 

*i*;:7it: 

L"-'' 1 

' • 2 5;> 

**:^*;2 





- -I'li 


2 J-;-* i 

2 «- 1 ' 

> K - 

1’ *.'() 1 ■ 

* •'• ;;i2 

♦ ;i7.ii 






r^#2j 

2 252 , 

2'->-{0 


:‘*2I5 ; 

2 

1 ♦(•3710 

2.'10 

2 •.*520 

■ i-3:i5 

2*2»H j 

2 :;il 

; •i-;5rn 

2 •- 2.’ 

2’jbi;; 

; r370'< 


2*205 

1 1-.7(M 

2'2I0 , 

2 23!? 

1 1 '3700 


Aj. Suppomt lliul in a HfU^innal imh of dc.xtr-f-r U'llJXiu of 

(hiO^a'HH oltlaint'd, I'nmi TahU* A we funl thiw aiinffiiit wjiials 
lin (if ; ainl l»y 'i'alilcj !’>, ni flie coiiinin ^nvni; 

(UxtMse, llif li*,nii*cs:i-:i:l:> oppo^.te 11;^ lujjniih. wli'm ojvuiii' 

'»f ('nO to 1 j;rain of dcKlrose. 




VOl.riMKTRIC MRTITOT). 

The following volnmotrir inolhtd, dre to Liir an<l Kondle, is 
chiiiMcd to Ihj ouiU* as adcnraU* ns the graviinotrlc iiietlioil ulrt^adv 
tlescrihiMl and has the ad\aiii,ige of being far more rapid. The 
avenige error is ! j»art in IlOd. 

KehlingV ^nlutiou is used and is ma<lc as follows : — 

Solntioitf Xu. 1.— DissIjIvc grams of jnire w^pper sulphate 

crystals in wa^'f and make uj) to I hire. 

Soluhov N't. 2.- .*itO graiu') of IWhelle salt are ilihsolved hi hut 
water, 142 grmis of cansiir.^ioda di.ss<ilv<*d separately, the two sohi- 
lions tnix<Ml in u litre Hash, eooled stud niadn up to the mark. 

b^ptal lolume-sof ihesi* two Mniitions are accurately measiiml out 
at l.Vf)' (’..and mixed in a dry llu.sk immediately Indon- use. The 
mixture cimstitnlus iIm- solution fnun whicli nieasiirud «|uantities 
are taken for litnition. 

The indicator is ]>repured as follcjws: !'5 gram's i,f amni(»niuni 
thioeyanate and 1 gram of ferr'Mis ammonium siil]>hure are dissolved 
in lu c.e. of water, 2‘5 e.c. of colic, hvdroehioiii- ac.id adileii, and the 
solution decolon/ed hy UummiiIious addition oi /uur dust. The hull 
cator wlien kept for some time again dcvi-'iojis the red (ferric) colour 
due t<* 5t^mo^J^he^ic oxidation, and must again he ivilueoil. When 
dei-olonzcd loo often in tin- wav, llie iiubeator loses sensiti\eness. 

, Mrfh'iii It/ l*roci(luir - 1(1 c *•. of Keliliiigs Solution are pi]tetted 
into a 200 e.c. boiling flask ami rai.sed to Imiliug. Tlie sugar solu¬ 
tion,’yhieh should^be adjusted to sucli a strengtli lh.'it20(<‘. JIO c.c. 
of it are iv'juired to reduce H* c.c. «if I'Vlding’s solution, is tlieii run 
into the boiling (undiluted) lupiid in small amounts, commencing 
with c.\.. After each-iiddition of sugar .solution the mixiure i.*-' 
boiled, the liipiid heing ke]>t rotated. About a do/en drops of tin* 
inil^catory are 'M' white pon^iOain plate, and wlieii it is 

judged that the piUM-ijutal ion of cuprous oxide iseonipletc, a dro]> 
of the li(|uid is withdrawn by a glas.*- rod or a capillary tube, and 
brought into conlaci with a drop of the indicator on the ]>{aU'. The 
test 111 u.st he earrie.ffout rapidly. The titration mii'^t lie performed 
as ra]>idly f^tissihlo, as an atiuosphere of .xt eam is then kejit in the 
neck of the llu'^k and the inllucnce ot atniosf>luTic oxiget avoided. 
At the iiiial point, the litpiid is h^iiled for about tmi seeonds. The 
first titration may^ive only an ajipniximaU result, and a second or 
thiiii be necessary t-o estal»li>li the end-point accurately. Om* titra¬ 
tion hikes fniiii 2.^ to A tiiinutes ^J'he titration can lie earned out 
by artificial light*\'ineaiulesceul. gas r.r electric light). 

The I'VHling’s soliilipn is s1andai*dix<Hi as follows: I)issolv(^’0*95 
gram of ]>ure sucrose in wajer (IbO ^.c ), mid Jtf' c.e. of N/2 H(fl, and 
boil the niixt^’i'e for one niiivite. (Jool, odd AO c.c. N/2 Risliufti 
hydroxide solution and make up with water to 500 c.c. Tkis solu¬ 
tion, which contains 0*2 gram of invext .sugar j»cr 100 c.c., is then 
^titratail with 10 <'-.c. jHirtions of Kehliiig's solution as aUivc. (About 
25*r)c.6. tlic,foimer Hointioii will be Wjuired.) The value of the 
solutiun in terms of dextrose* maltose, etc., is deteriniiK'd in a sitnilai'» 
manner.* Rvery prejmration of Kehliiig’ssolutioii will need standard¬ 
izing. « ItesullK are calculated liy the following table. ■ 
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Ijftjf) ANii Jones's Taui.i^ k<ki*I'.sk 


WITH J^KHMVo's Somttion. 
TtM'urt Siijfjir. 



, . 

y. ; fc.. !*0-1«74' 1S?-G 

iwpnnitioii of Kchitnjis Boliitioii of nhil ji lo c.c. W c <• of a ii.» i»er 

wait. Mnlntioi) (if liivrrt Miivar. 

K.\iini|i]cB nliowiii,,' Llip ust (if dll' ttl. ivc Ublii. 

(i) hii|i{Kw(i that c,(*.\if a siiliitidii of ,iiire lucviilcisf' arc 
rcinijrcd W rcilucc 1(1 c.c. (if Fchliuc s aulntiim. 'Die tiairc in the 
oolimin iiiidec L and ii]i|Ki!.ilc Sfi, vi/. Oil*, ciA-os the Kcams of 
lilcvuliBe in I(K) (j.e. <il ihc aoInlKiu. * 

(li) Sji]ijiose that, for Id c.c. of l''i?hlin,;» sohition^li'T c.e. of a 
^Inl.ioii of |nire dc.vtnwc arc rwjtiiml. Then the nrams of dextrose 
in IJO e.e oMhc solution will he 

0-]577-(-ir)77--15;ii)x •7 -01577 - 0(K)32-,0-lf)(y. • 

(iii) The niiinherB Kiven in ooluinns !>', I/, I', and M'^re used 
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AIX!OBOL(>MRTRT. 


wlipu seiiamli* fUMcrmiiii'ilHnis r»f Iw) supirs in a tiii^r.nre, 

rjj. «'.nnitiicrcial insort sii.i'ar, aro r«'<j«nrucl. in ilii'welahrs ]KilariiiH‘tri‘c 
oiiwrvatinii.sari' iieri-s-sary, in JuliiiLidii to ll>c (loUTminatiou of otipnr- 
retiunnjx powor. A fully workotl-out cxaiiipli* of tin* of 

]»»n'ivnUii;orn»f'li‘\t MSrainl laovuli*-!' iv.-'jKUliviily fn)nnl!ila5(»o)»umwl 
\b ^ivcu iu*77('- Aiiulijxly 33 Hit* «'•/» 

Ai.<’oiiot.omi?tut. 

AlcolioloinH'ry is tin* 'Ic^^-ermininj'tlie stiviifri-li of alc-oliol 

or the ]h*rci‘iila ^<5 of aliholnic alfojMil in a spirituous itii\! un*. 

The lollowin^ Tal'le, wlo'-li heliionl t" Ik l!n- nio^i u«r:ir.it 4 i in 
cxisl-i'iu'i;, i!'a siiovifiicii form ^ of ilial i-onipile*! hy Mr M\ J. ClieaUT 
anfl Mr John Dolnics, of the (ioMTnni<-nl LalKiratorv, hon«lon^ 
iiiuicr the ilirmion of Sir Kihvanl Tliorpi*, I’.lhS., wlio was iliou 
ilh J’rMM’ipal. Ill it .ire ineorporal.*•! the rt‘*<nHs ol tin* h-MMr-'lie.-' 
of four Hifi.lioniie.N vi?.. Mcinli-iet-II wliost- W(trk a<lniifu*'ll\ 

constitute-' the nio>t «*t)ni]tr«'ii»’iisi\e aii'I exait of ilie rrs*‘arrlie.'‘ 
liitherto nia<le in the tieM ol iiii oliolonit'l r\ l’•la-i‘h'n aiuM lilpiu 
(i79U JH); l)rinK\valer( : au'ltlu- KaiM*rli«‘l.e Norin.il Ki* liuno> 
Koniinihftiou (r»i I iin, !'>>'!>). 'J’lie liasi-* ol tli*- Tahle is Meinleli'rir.s 
alcoliol (»f Kj*. dr. O'TU'Joit at in air. 

•ri'Oiff Sj'inh.- In the a-'Se.-'-iiiont of «iu!y in er>mnn']vial 

Iran.s'ictiou*! the siamlaul of slrenoilj ih ii'nne.j “ju-oof/ Sjiiril oj 
jmiof vtrciij,'th i.-* <Kline<l hy .-laluU; (08 to-u. ill < as “that 

wliichal. a ,U*in]»eraUuv of ;i]‘ !■’. exarliy {'•tlif' of an eipial 

niea.sui;u of tlistilled water'’ al.-'o at .M I*', 'riie sj'. ^r. of proof .•'pM-it 
at h(t K ti*J V. i.«! 0’3iy7tf. aii'l il eontain-' ]n*r 'tuI. l»y weiolii 
aiu^'’T’]iJ per een 1 _ hy \olunie i»f anliyilr>»i:s (or Hh'olule) alroiiol. 
Spirits of, hidher aleolnllie ronlenl an* sanl to In* of oxerproof 
streiidth (o.p.) and those of lower alcoholic cuiiLcnt of under|>roof 
Htrenglli (n.p.). y 

To tind j«'ireiita_de^of jiroof spirit: 1 

(rt) In Spirits of ovi-rpruof .streiij^th : add 100 to the iKweentiide 
overproof, ttinV. * , 

Sp. gr. ]»pr cent. o.p. and eiinlains I(JH'dS*p(*r cent, 

of ju'oof S}>irit. veJs. of this spiril, wlieii diluted witli waUu, 

will give lUS’^.S V(dh. of proof >j»irjt. 

(/i) In .Spirits of underproof strenjJh ; '^nhlrai't the jien entado 
iinderpnHif from |iV), thus ; ^ 

Sp. gr. OlMil.o—Pi'OO ffcr cent. u.p. and CAiiitAiiis UKJ 42-.'j8*^per 
cent, of jiroof spirit 

Ameriean pioof spirit is delined a.? eontaining one hal^ of Its 
volume of TrallesV aleidiol at 1.0*0' Tin* latter has l.lie sp. gr. 
0*7t)-10 at 1.0 C'/I.O'O- 0. Hut as the Anie-ricaii gallon <ls only ^tli.'* 
of the ^Iritish pilion, i0(t llritish ]iro 6 f gulloim are erjual to 137 
Aiuericaii jiroofgallons. * ^ 

(■ KDr Uu*fitU Uiine, proi-MKlIng )>y 0*00(12 Bp. (n*., moo AlfuhoUim'trie TsUdeB, byHir 
K 'i'buriH! (LoiiguiuiiH, Ur«A.'u A Cu.). 
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12C P»»f{ TUK CONVKKHION op ALO()IIo|J(J htukwcjtii. 


FoIllJUliAO poll TNK (V>NVRI!fil 0 N ttV' 1 ^1 PPP^UjfilT St.VI’K.MKNTK, 
tip A 1 . 00 HOLK' S’j 

iiut S - p|i. ^v. ill (JO" I"’./(JO K. 

Vo •ri/nuf'III |K-r )0o ynuii''. 

r’v-. looi-.r. 

*.‘yV . jfranis „ * „ )U»c.c. 

\ - c.i*. of proof ’jiirif por loo t-.c. 

Aii‘l u(»in^ 4^.‘. to vo^'iiiuc ocriijm-O l»y J paiii of 

^iiKJir F. (“rt-juilHl ' ox.). , 

,, 0'7t(J’*J r-r- vr O 1* 

'■ S - S • 

i-i'Oo! S |•:i(;ol«•/• 
tr'i -‘l„xS O'70Jf(J t*/f' IV 

I' Vtv^ J’Tol t r r h. 

Tljo niftluMl;* of (.liliuiiiiji: lli*‘ f<irr'iul:o ar'»- iilijslniU‘<l l>y 

tin* two cxaiiipU'S ^.nveii 

To Jind tf fiu’ioulit h ci-iireit hii ruhiDif {vn‘) into jurri tit'ou 

by nriyht (V<,). 

1(K) C.C. of al('olic»l who*** «]► }.M ai Oo •] (Jo I', o S \vci; 4 n 100 ^ 
{{nuii.s and c<ij'lani r c.r. of aO'ojnU' nlrolioi. * 

That IP, JOO S ^oini.-' (auilain /* r.c. oi .ilwslnu- al«-olic»]. 

C' ' r 

100 ^'r.’nii.s 


Bui ] t,('. of uh.'MiliiU* i.lc<»]iol wrijili.-' O'TOJMi oram. 

, r . , 7 VC if TOJfi; 

•* • i <-.C. WlMUli kuaiiKs. 

# ^ S ' 

That is, 100 {(I'fuiis rontaiu ’ ^**^''**^^’ omms of aUoIittc ali duel, 

O- r/rx 0 79:10, 

'O /O ■ • 

Smiilurly, to fiiMi llu* fa»-tor in whc rase of proof ppirit. 

Here UK) c.ii. cifuiaiii I'c.c. oi pr<Hif siuvit —tliai. i>, 100S},'rani« 
contain c.c. of pirtof hpirii. 

But 1 c.c. of j>roof Pjrii’if wei^dis 0*9yi7(J j*r.'on and 1 ^raiii oi ])nn>f 
apirit contains 0'*liJi8 pvim <if aJ»HiliilF alcolml. 

1 c.c.«of |>mof spirit tMjtifaiiis 0*9I97(J X ■ lO-H—0‘-ir>32fJ j(rffiiiHof 
alisoliite alcohol. i a- * 

Therefore Ji,K) S graiuK of (^ic };ivcu aJcoliol contain 0 4.^*326)^l’ 
grams of absolute alcohol. “ 

That is graius contain of ahfloli>te alcijhol 

D 


or %- 


0-4.^1326 V 
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Huff.- To obtain I'one 

! sp, gl 

;'t (!'J* I'iili. (- 

0.} 

• nmltjpli 


the factor given in llie uole 1 “ ilic nhs-rvel j'r. hy, the 

dilfi'i-oiice in tem|ipiutujv, aiel llie refvnf(«l leinjMMMiUM aht>oe 
60’ R, or saUnu't if it is 00’. 

Hx ,—The s(i. gj. ai f'O' Vail. i)f *lilnlo ale^lliol of sj»I gi*. 0*h;i2 at 
64* Fah. i«0-yr»2 I (O'UOl'^ilx 1) o-l'hUotS. 

K’riKs inH Dii.rrioN or Ai-t'oiioL. 

• 

Kiml ill every fraetnui of the «ea|-^y:pirii i- nf 

the sl.U‘l»go^' ill U-Miis n5 jiieoi r-pinf. aim ... llie ijiiaiitM) 

ofllio stronger .-jiii'it to he (iiluU-il to ]Ci tiiiee the iv im.' li •iiiiouiit 
of the weiihev ^ 

Ex. 1. To luake 2‘» jall.'ii. ofs]nint’(> np lr<»ni ■•pint li.'i i.ji. 
Spirit iO ii.p. eont:iin.« «t* pel eeiil. oi jn^.nf ‘•pin!. 

25" o.ji. 125 \ „ 

ilmee the fraction ^ ami the aifloiinl of the ^trollgel■ 

* 125 2# 

Hjtivit required is -12'?^ gallon*', or 12 gallniih 3 ipiarls 8 

II- onnaift This carefully*tliliiU*i! with wafer till the inixtiir*’ 
iiieasitres 20 gallon-!. • 

(80 vols. of (ho al»ovo stioiig spirit dihUod to I2o tols. frill give 
el)irit 20" u.p.) 
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. Al/!OnOL CAT.CULATI0N8. 


A’r. 2. T(i make 20 pallons of 3jir o.p. 

Here llie fnu iiitn in tuxl *’*x20- l(j! 

Kin nr 10 ‘ 

Jlciire U»j {'.•rlloii'-, or 10 pilloiis 1 (jimrl of tlie s|.r(uij:ur wjnril 
I1II1M ]»« <liiiiU'i| 1.0 20, ^'ail'His. 

(]Jlo V(<Irt,^of Lilt sti'OJif^er ^-j)inl, (Ji1iilo<1 to Mk) volb. will 
‘*y»irit o.ji.) 

Aiifiroxivif/tiom.— Ill U‘(;J'ijii'nIo|H*rationsi1 i^ freijiienlly reijuiri*'! Ui 
know wluii. projKa’liojj of w'nlcr I'lU**! Ik* uililnl h) s|»inL in order to 
■reduce its Ntrenj;l]i Oy ai^neii i»;i>oui)l. In tinsthe ••oniracli(>n 
tliat Ukes pl.'wi' w hen s]«ii n- .-iiid w.*Uer are inixed is dif-reLMrd<‘d, :ui<l 
the «'alenluiion is )»aK*(l on ihe jinneijde ilial tlie voliune isinveisely 
;is the ''ireiitrlli. TJie voluim* wiiieli the lednei'd s)nrit will have is 
cnh'iilaleil. and tlie dillerein'e hei ween this and tin original volinm* 
is litikeii us llu \o)unii oi (dislillecl. watiT to he added. 

ICr. How nnn-h water is n*»|n«red to retiiioe Odpdloris of .sjjiril al 
10 o.ji. to f» o.]i. i 

JO o.]>.=i no |>cr cent, ohjtroof B|urit. 

.V o. p.--105 .. 

lienee Vidunie of r«*«lneed sjiirii will he^ 

02*9 t'itllons. 

105 

ainl fiH' volume op water to I^k*. adth-d is 02*9- 00 2-9 palhnis. 

IhftiHlohoh •if iSfitntti. - In th;lennininj.i spirit stieiigih.^ hv di- 
iilJat'.on yt should Ik* iioj.i*fl ilial. while it is tio.-^sihle to tiistil wuhoiil 
loss spirits of nnderpT(*of stixiiiplh inifj ilie *»anic vidume, it is iieees 
t.o dilute, ov*rj»ruuf sjuriLs an<l distil int<» tw<»^ three, or foui 
limes ill', ungiiial volinne. 

Tlic strenglh of spirits e.an also he <le!ernijneil hy boilinp; oil tin 
alcohol, etc. (Taharie’s tiietlmd). h’oi details and lllunt’s iiiVpio\e*l 
formula f6r calculaJiiiyresults, .M-i p. 105. * 

0/wr<ovd,'o^'. The ainouTit l»y which llu* true aindiolie, Mrcngth 
of brandy lu* rum dilfers fnuii the apparent strength ijs indi**ate<l 
by a Jiydronieler or u deiiHity deicrininaliuTi is tcrmeil the 
“obMuintioii.” • * 

In “The Sale of lAwid and Drugs Aet Aineiidiiienl Act, ]87!t,‘ 
WiClion 0, it. is euactA*d that I’uandy, Whisky, or Ifuni may he riKluced 
Ui 25'^ u.)». and (iiii to 35'^ u.p. / 

This, hfc'W ever, has Ijce.n sii])crKedcd, and at the jireseiiL time ^192t0 
no Spirits ai*e alhiw'cd D» be sold at a higher stj'cnglh than 30“ u.]i. 

The following example fvill slio\f how to calculate peiTent.'iges#/>f 
added water fti diluted spirits.' 

Suppose 2.5" u.p. is allowed. ^ 

If a sanqilc is N" u.]i., WiO volumes will contain N volunjas of 
wtitcriand (lOt)- N) volumes ff proof H^iirit. 

Jjet X l^e the* per(M.*nt^[e ifl watvr by voliiiue added to spirit of 20‘ 
u.p. to produce u sample N"' u.p. 
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15*20 


10*0 1 

19*45 

100*00 , 


9*0 

l«r!M 

50*25 



1 



1 

• 1 


N 


1 

«1 '(ii 

•02 

•oa 

M *05 

4 ■■■■ 

*00 i 

07 

* 

18 1 -09 • 


Nil., 


1 -ill 

*0*2 

•01 * 

■5 *('**, 

•07 ' 

09 

•lo*. *11 I 


Albuminoids 

1 *06 

•13 

*19 * 

25 •■31 

•;,81 -41 

•90 -90 i 

•« 



' 




i 



1 . 1 
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s.m:. ' 

11/ *[) 

1 '’.M 

1 10 -ii 



' ■« 1 

lo-iJ:, 

, 17 0 
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140 FACTOllH FOK CAT.rUI.^TlNG NITROGKNOITS RUHKTANOBS. ^ 

FAnOKS KOlC CaLOULATINO YaKIOGS miTROOKNOl^ SUHSTANO^a. 



Multiply 
Nilroiicii !•> 

J/iKiirithiii, 

AutliurHy. j 

AllinmiihiiiV. 

* „ 
r» ■ j.C 


I 

Alliunim 

It ;tii 

(I'sofiftO 

ikiclitiKiiid 1 

<’uscui . 



.. «! 

IVdtCiilK <)!' (:Im**‘m* . 

1 


‘ 

. milk . 


X 


,, dried milk 


o-soiv:- 

Alk'i) .111(1 Srarie : 

(It'latm. 

’-ij 




MiUdioll 

lYoti'ins in iiK-iit-cxtnu't 
ilidi* Kul>.s(an(:<- (from 

{!'^»»» 

0 “<lH in 

Allen and .S&irK* 

nitrogen^in IcaLln'r) . 


0*7l!t.''.S 

.1. <■. I'jilkci 


Thi' roiiifo.rutii'f"!'itlui.< of ftri/ituj uliifh .'mh* rxpiv.'scil in 

1.«rnis ot “ I’cxhI unils,' w hic.]i an- oaloulatr*! ys : 

of l.lu- ul oil aii'i albuminoids l*> ii.l 

and a(l<i lln* (d “duii^shljlu *' Tin* ivmiIT. 

g■ive^ l.lie |M:i'n*iilat:<* oi itMid iniil.-'. 
lCj:s. Iwn Imw-otl cliKt;.' uoiituiin'd 


« 

Oil* 

A 

. M-3<; 

]{ 

)(i-(i(; 

Allminlnoids. 

•jv-ii; 


• * l)i^'esli})le «*ift*lMdiyli'ates 


3413 

iEleiiCi* we htivc 

A 14-30 

IAmxI I'tiits 


I01*r> + 3:inilv |:i7 


J5 jO-Og, 

^8-50 

H8-r>(jX^4*-- 9(Mo+;ji:*i3- J30*5. 

The relative value.> uf A and I! are tlni.s 

137 : 130T), <u* !•(>:» : 1. 

• liintLslbe noth‘« d tflat “f<Jod uuil-a’* exprosH 

intrirmc mlua oi a feeding' still)' - bntli as^foud/aiid us manure al'lor 
^,it has pasiMKl tlirmi^li the animal. * 

* Oyijr, and /Vottiw |i. 81 . 

• • HI 4lV*M 

f JBtMlUunc by Um uquivaleiit fnutioii Uiiih .. ^liM'Afi. 

• 4 *4 
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WL8, FAW, ANO WAXKS^ 

OriiS, r4Tf» ANT) WwTJS. 

Oihiwo iicniral ninrc tir Ics-' vis'diis rdiisistenn*, liquid 

‘at the i»nliriAr) l.‘Mii»cnii.jirs .umlui'liM^, li^diLor llum wal^iir and 
insoluble ii) it, soiimI lines sol'dde in alcohdl, jukI uIw.«vs soluble in 
ether. Oils are elassiiivd a'^ fo||o\vv,; -y[)^fnMu oi Ada; (ii; 

emniwf or volufilc oil': and fiii) ihinrml oils. Tia or Ihr-fl 
oils are.'inij»lj lH|uid lal-.aiid, m fontra.Ii.-Mia-MAii l.o iln- riiembors 
<d^ the .M*.r.oii(l dass, dfroinjiiiM- wlier l^onlod A'im oils •have 
strong jitkI chHTaeten,A},n- innuVs, and ai» \a]tonri/.il-b witlioitt 
deeoiupositioii, usiiali\ with lit) residin'. .Mao\ esseiitiijl 

t«ils cxjuaifet of \i\ lio*-.,ibni!s or ofii,-: (Inid l»'»'lii*' iinxod with solid 
oxidi'/cd eonipo-uids 'Ui ••<•1,1.}.' snei. <n hv ev.iporatnm, the 
l.itU*r often er\slaili/(- ont„ the -.dHl line 'eiKis-a;ne. )*• iiio tinned 
lilt* .s*/mrny)/rwc, whilM llie liijuM (> -jalh-d (h*- i-l'i'-o-lm iVhimil 
oils form a class soim-wlial l»\ ihomselves. ..tid ineliide jx^trolouiii 
and mb' distilled fmiii ]K‘al. shale,•i-U*.: llie) uaisist (d* nnxuuvs 
of hydroe^rbfins. 

h'lftsnrv tlie (neutral) Ingl^eerides of the hiohei falJy aeal^. A 
great luaiiy fats 111/0 b«. •'•nt'ideivd a m'.xtuiv' of (he ingju-eriles 
of sGAeral laUv arl-is ai oi iripahiutin, irit-tear' and triolein; 
hut mixed ester.' of glynTol m}i\ al.'O exist in «.</., »»leo- 

pulimto-bntyraU'*in ImMoi-tat. • 

W'Vu’As aiv esters loruKsi lu the uiiion of uioiio- 01 t> h\dro 
alcohols’ with Uie liigher t.itl> aridv. •ll•‘|vlou,#lo not- 

conUvin glyeerol, aiul ntly. on hcnig lieal'd. do noi emit 

the odour ol acndeiii, neiliier di> the). on^kee|'ing, mie ranrid, 
ow'ing to the Btabili!) of tiie est^'rs of wliieh t.hcy culi'isi. Waxes 
arc <lcrivcd from both the ainiiml and tin* v^’gelahle kinghuu.', 
heoswax Ijcing lyiii'-al of the fonner, anti yvrnanha wj^x of tlie 
latter. 

Ja]4in wa.x winsi«t' eliiell) of glyi'eride.s, aurl liein**' is ehuwd 
• among wliilst. oil contaiiia onlv,a siiialUiinounl of 

glycerides, but a laige jicrwiitagt* of uiisft]ioiiihaliU‘ iiia(l.t'r, mid iij 
^• la^fled among ” * 


(1) The arid vnlur is the mefi'ii'T of the amount of five fatty 
acids in a fat or \va.v. tlie iJiimlier of imiligo.m.s of 

liydi’oxulf ny|iiir..fl tci neiitnihw (-Ik* frex jk'hIs in 
onii I'nini of a fat nr iv.i'i. ' , . . , , 

'>. 0 !) Tlie nilM, i*j KolUtiTfir r»h'\ is tin* imnilipr ol 

iiiifliHraiiiB of tKiliissiiiiii Iii’Ii'"MiIi' imniivil t^* l■a|«ll^^y ('iiiiiiiU-l(*ly 
om* t-riBu of a fal or win ^oI■ gives giaius nf IvilO nsniireil fin 

KMHI graiiis.or a fal or \vu\J. , ■ 

(3,*^ 11 * rsfrr rutw gives ijie iiHiiilier of iiiilligr-iiiis of ]iotii.s,siiira 
hydrovi'lc ivqiiircd for llie ba]Hiuitieatiou of tlie iieiitrid.csri.vs lu 
tine graui of a fat,or wax. 
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OUS, PATH, AND WAXRB. 


< ♦ * ' • 

If a fat cimiains Tin l‘r <'0 fatly (M) i*? iHi-ntV'al willi (y: Itpt- 

in thr nu»n‘uMial caM-, in wliii-li •jnaiititin'^ in’ fn-i* f}iLl,v 

ac.itis aw jnvwhl, (Jt) ohtain<*il l»y sulilnirlintj (I) fmni (li). , 

(•1) Tlio iW/z/f rtth'c i.v iljf nf Uhiim* dilnriil'* {HI) 

oxjin-s'iyl in U*nus of \^ hu'li is l•\ an oil, I'ai, (.r wax. 

(5) 'I’llO, Ihhnrr ndiht llie ]MM’ri'nlao»* ot iii-oli;li:*' lallv acnls 
1 uii‘-a|*oiiili.ilili» lualtiT ni a f!it or wax. Tor n^o^t fa^^ i! lanyf- 
from to yti jH*r n*nl. 

(fj*; Tlio /iV'WoW Ml. 4 ix'hu' is the nnnilnn of r r, of ilonnoriii/il 
alkali ro'|niiv.il to iiciiliali/f tin* ifi'^iillalo of volaiik'ari-ls olilanit'il 

from T) «_‘r.nii'- of a f.it or wax f.in* lli-irlnTl ili"! •iiai i"ii ... 

(T) Till' tiohil ntliif i'. tin- nuniluT of nnll'.uriio o| inm 

li\iIro\iile ivijiiirnl to luMitralizo iIk* arfin- mi'l ol>laiiU‘<l vil'Hi 
1 pain of an aunylawd <nl, fa’, or >vax !.«Hai*oi(iliri|. 

y'/V'T Tf'nf. Till? i*- tlio soli.hfMiio in ficori.,-., (Vntiora'lr of 

tli(‘ I’al.l) ar-jiLs from an oil or fal. 

Arid value jlTe faU\ aei-i.' (e\^iH'-> nl jiji oli-jr). 



TAiir.Es OF CoNsiANr- iF Oir.>. Fit-, and Waef-, 
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Mutton Tell... r.-55-'9ii'' ' to - 43 . 95-90 ■ l-jj-ios r-43 





Tabli> Con-janis of Oir.s Fais. aw AVaxfs. 



•ibi- 





146 UBIC1IBUT-Hli:BHIi VAJ.UBK OF OMii, FA'I’H, AND WAXKH. 


Addvnda. 


Name of oil. 

S|». ur. ut 

'^apoiiirKa- j Iodine 

Hnt.iro 

ir.-;. r. 

tioii \aliie. 1 vnhie 

refraeioiiicicr. 

<'liiwebi;\\oo(i 


1512 1% : KID 17«; 

t 

Palm keryel . . 

*0 8U(5 -87.*^ 

•ail aM) 1 ifi aa 

3(5-f. Ca 411“ C. 

Soya bean (D) . 

0!i‘.M-*F:'7 

iwi jii.'i 1 lai; I.'If. 

r.y {a 4(1“ 1'. 

Wlialc 

ojii7- bi:7 

1 lS7-i!'ii nt/ lai. 

6C 69 (II •lO'' C 

' Aiiiii/1,'. r. 

* . 

1 Kel. ni<U'\ nt. ''o', 

r.18. * 

Taulk SHu\MN< 

|{ki. hrIt-A1f.ism, Vau'I-^' H'k 
O ii.s. l’■ATs. Am* Waxe.''. 

rr.ifi AIN 

(c.c. ^/^0 alkali r« 

»juire«l b\ f* ^'i.inis .) 


Aliiioinl oil 

0*f. 

1 Neal’s loiil 0)1 

^‘•9 i*v 

Ajiricol kernel oil 

0*0 

I seed oil 

O'il (*-r.: 

Avaehisi^il 

(1-0 \-t\ 

N'tn.ne>L' 

. i \ -2 

]le<‘SW’nx . 

0-:jj n-M 

! 01iv( oil . 

(»'i5 

Cacao bultur . 

1*0 

j 1‘aliii '»il . 

0*8 1*9 

Castarnil 

!■! 

: I'.iiiibkeniei oil 

. f. ‘•.*8 

(\»i‘o-iiu4 oil 

. 6*n--8 

t«il . 

(fo O'S 

CoiJ-liver ojl 

()’4 i'8 

j .'S'-Siiiie oi! 

1 ‘2 

(^>tD>II-Serd Oil 

i'*7 u-b 

i Soy.i fiean «il ^ 

helots 1 

Crutouoi) * . 

i*j-i3*r‘ 

{ Sperm oil . 

U*0 

laid 

0*b-0*77 

j 'lullow 

n-ii 

T«iiisiy'd oil • (• 

. U'O 

} Whale oil. 

0*7 2‘<i 

Maize oil 

.* 4-4*:. 

1 Wbral oil 

2 6 

* AvI'.KAi/E I’OLK.NSKI VaLI’Es hF OlLS. 



AtAchis. cacftiJ, < ‘luncSv vc^rUiMt: , In liii'l, liii.-i'ni 

ruju-, m-suiii*. snysi, .'•tiJuriiK-. .'Uh 

flower, tallow—cucli below I. 


liulterfal . 
(loeo-nut f 
PhIiii kernel 
Oleo-oil . 


ii'Jl ' Miirfiatme einiUunliiji ij‘» * 

]<» Ti ' crn'o-nut oil . 0’f» 

10-V.^ I Cacao biitt^'i . . . O'b 


Oii.s j»sn Kats. 

Taulk of Sai’mmkh aiion Vam’bk. 
^5 OraiiiH Sa{K>^)ilie(l. 

1 C.C. N/2 aril] - 0 O280i» graf.i KOII 


No. of C.e. N/2 

Ba|h»iitleAl)on , 

No. of c.e. N/2 1 

ilc'iil used. 

valu^ 

1 acid inn iD i 

9 

+ 0-3 r.e. -- -1 (f-f .6 ; 


30-0 

168-30 

t 31*0 

*2 

160-4-3 1 

'2 

. -4 

170-r.4 

' *4 

• 1 ) 

171-67* 

•fi 

.•8 

17a-70 

•8 i 


SuiHiiiilliatioii I 

value. 

+ 0‘] c.tt.=4.-f 0*fi'! 

‘170*03 , 

17U10 

177'28 i 

3 78-40 




Oll/i ANI> MTS. 


It" 


Oll^. \»1) i'A’IX, 

TAlil.1! .,1 .Sll',.MH(An(.S VaUH... 


■' Grama Sttpotijfi»*ii 

I c.c. \/L» .mil] -O-Om';. KolJ *1..^, 


' No. of c.c. 
j %fiil uiteii 

1 SaTH)>iMn'ati«ih 

I'alUt. 

N- ..fc< IS',- 

; ii' i'! .!«Mt 


i 

' O'] '. _ t 

• 

1 O' 1 o.c, ~ ■< (f;.() ^ 

32*0 

!7l^ r.2 

-■{; s 



iSO-oJ 

■>•11 

21 :: IS ! 

1 -4 

1 l'i'7^; 

*2 

: 'l-l :0 ' ■ 

1 


•{ 

:ir. 42 ' 


IS. “] 

' » T. 


1 33 •" 

! I'M;, 

•s 

217 07 1 

i *“ 

: 

30*(i 

2'S'70 

1 * 1 

IS7 :r. 

'2 

2 Hr0l 

I *6 

lx's ..f, 

4 

•* '1 'i>‘! 1 

' ’H 

1 l-Vfii- 

•d 

222 1.- 

34 *0 

IS". 7t 

> 


'2 

,..l -c. 

t 40*0 

M 1 

i 

l;>2P^ 

*2 


'6 

I'M IJ 


. , { 

•8 

ISO'J" 

■fl 


3f.o 

v.*n :iu 

.. 

'■!> 

*2 

io:'-ir 

4I*|» • 

2 o(f• ! 

•4 




*(» 


1 0, 

• ,7'(il i 

•H 

200 “' i 

J'O 

! 

-6*0 

201 "oi 

:: 0 

1 " f-:; ; 

•’I* 

2 o;;*os 

4 '■ 

2'.-41 1 

•4 ' 

2 "'l '2'* 


• 2'^o.'> 1 

•6 

jor. 

«■» 

06 ! 

•8 

. 20.; i;. 

• 7 1’ 

v7 ♦ 

37-0 • 

2iir-;'7 

yu 

1 1 '.'S 

•2 

2os*.;y 

• ^ 

l‘U'n‘ 

•4 

20!'-81 

10 0 

5(.'10 


210*94 

% 




• 



^The SaponifiaUioH of a fal- i>: {Iir liiiiiiber of jrr.uii.s (,hal 

be s,‘i]iot)if!e(l bV* I lil n-of ^ iioriiia]|a(»liitioM of any alkali, fl 
is ilTe quotient obtained b} dividing* r>(>l(i8 by tlie i' 4 ]K)iidieatioii 
value. 




• RUTTllO-RBVltACTOMBTKR. 


1-18 

TiUTN no Ri:i-iLAt T(i.Mh;i r.R,- Tvi.hr. Koit (Mnvbksion ok .Sori.K 
Uj;\ni\»:s INTO KictKAirnvK Inou-ks^w^) koi: Yki.i.ovv Lioiit.* 


.Si-iili' 

"i. 

Si !lll- 


Si ale 



roiiiliii^ 

« 


ivaiti.iw'. 

' 


f 




10 

1 r ■!> 

19 

] 158»; 

1 

^■47;iii 


^ l 433S 

r.i) 


7;; 

1 1711 

•JO 

1 1377 

'.M 

1 

' ' 

I 1717 * 


1 .n:. 

*'• • 

1 lf><n; 

7r. 

l-17f.:'. 

SO 

r!i:-2 

to 

IM413 

7rl 

1 i;rii 

3t 

1 M.Mi 

54 

1-4'W9 

77 

1-17V. 

32 

V‘W<i\ 

.’»5 

J -v-rjo 

7^ 

1-4771 

'.{3 

1U71 

fiO 

14i;.;3 

79 

1-4 777 

34 

1 I'Sl 

57 


SO 

1 t7s:; 

35 

]•.! 

r.s 


M 

1-;7m' 

30 

1-449 ■ 

• 

14‘;:- 


J 1791 

37 

1-1 ..-J 

00 

1 - j'ifi.'* 

‘■3 

]-180(4 

38 

n:.io 

til 

V46i;r* 

SI 

l-lsOG 

30 

1-4.M7 

02 

T4t;V2 

I S5 

1-1812 

40 ' 

1-4524 

03 

1 407" 

66 

ri8i7 

41 

1 s:.;i: 

04 

r43v;. 

87 

1-4S23 

42 

, i-4:-3s 

«f. 


1 ?S 

1 l"•J9 

43 

1 4:* 4 5 

t.O 

T10U7 

89 

1 48;:4 


T4f.:>*j 

07 

1-17'M 

90 

1-4840 

4:-. 

I l.'.f.o 

«8 

1 4710 

95 

1-1868 

4t> ' 

]-4f.«;r. 

60 

1-4717 

100 

1-J895 

47 . 

1 ir.:2 

. 70 

1-4723 



48 

• 1-4579 

71 

J 4729 



f 

• 

• 

« 





(hrrccUouJor Trm}*t'.tviur‘-. (Wnj»lit 1 ).•-Tlie iomiiila 

t-*' all fatly oils: 

IajI tit bf^ the irfjactivi* iinicx at (' (J. 

ni> „ 

Thun • • 


v,~ltir >)x 


1 

T- tniuDVCi 


Wlicre t'=40“ C. the formula bcooiufs 




r iiuooTtir 


Kx. Olive oil. 
Tbi‘11 * 




l!ef. iniH.x nl. ie IMO.'iV 

t 


()* 4 d 5 <x— * +1 

1 -OtKJttTdxJlO 


1-4621.^. 


* I'ho vBliififi hur« Riven have b«Kii <il>UiueU l>y iiitci'iMiiatiuii from the tihurl tatii** 
su|iplicd liy Zeifls with u«:h iuhtrunient. » 

t iieu Hoc Chew, iiul., 38, 
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Sivinni' 01, V ..1 .■.•III.K Aciiu 



‘ I'uitiT Kill 
l 

1 . 

_ *__ 



1 (..<■ 

^ 'A f'Olut>!e 

;,Mi ,11. 

1 <>l \ lUhl 
.V.i.l 

, *-- 

] 

1 ii,.''-. 

i 

* m-V..,ll,|le 
tVeW . 


I 

1 •.■ll-, 

1 

'' 1 

I 2-i(; 


' 'tf(I 

’ i .• 

1 


4*;;. 


1 •/ '11 


! I'Si 

t ,,, 

1 ,t::i 

1 c 

i • ( 'M 

1 ' -r 
!<•: 

1 2--,l 


' r.-o2 

1 

i 2 !»‘" 

;V10 

11 ; -f) 

" i".' 

1 

: f.-Jli ‘ 

i. 

1 

1 ■ 

r‘*2.-s j 

t? ii 

! .. - 

} '■ ■ 

i, 

' i-%i 1 

l' -S- 

1 "•2«i 

:i!-0 

a-l*’, 

I’J'O 

:t .:4 

;;; r. 

r • 

]J»*a 



! 


b 

M: 

! :#71: 


b-rd 

• 

; r.-si 

:^J*0 

"•70 

;; i ;i 


21 ;» 


acK 

I* irUH 

22 *'! 

.‘<•>7 

b'rii 

' i b <‘7 

22 \'* 


*%-'V 

! 6’i6 


i-'i'i 

„ 

, » 

2 ” f» 

4'M 

O'J 

002 

'2\V 

l-Ji ' 

0 -L 

1 (••04 

21 ‘f* 

VM ! 

• OM 

u-;. 


4 -I*' : 

I'M 

; 0*07 


,,, 1 

— 

- 


* C^ilcuIaKHi HK |lui\ri« Atiii 


LliItT or H*’TrKR-l-’\T^AM.Ol\T;J» TN MAROARr\K, 

'^ction h of Un* ‘‘Sal" 'tf .iTiif Vt, tliat 

•t ia iiiAawfii] lo iiKi'hff.j-’i iiv, "fll. or p»f> -d ?iny inar^Mriue tli,* fat. 
of which a)' 4 Uiiiis more Lliau Vt ]n5r rctit. <»1‘ buM-er fat. 
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UrTTKii AM) Mahi/aui.vk Act, 1!«i7. 

^ 0 

The |»ri»vi.* 5 ioiis of the al«m‘ arc of iinjHirtance to tho^ 

Piiblu AiiijljTt: - . 

S'*'iion-I (I) (ixfstlie limil of waler in Imikr aii<l inarj'arine at 
]f> |n.T*(:enl., aii«l li> ili’'ccli"n (:>) the limit <»l water m nnlk- 
hlcijded butter is it per rent* 

Section is as’follows: ( 1 ) For the piir|«»>es of the Sale of Food 
and* Drugs and Art llie e\pr.‘fsioii “Margarine’ sluJl 
mean anv article of fooil, wlutln-r mixed xxith huiler ciniot, which 
•v*'Mnl)les liiiltur and is noi nfilk-hlended hiilter f-) The above 
detiiiuion shall be snbsiittiied for the deliiulion oi niargariiH in the 
Margarine Act, isrtT. 1 ’hi-' latter was as follow': 'I'he word 
“ Mjv.garinc’■ {-liall mean ail . whetii i coinpoiinds or 

ollierwi^e, ]ii'ejare<l in imitalioii aiI' butter, and whelhcr mixed with 
butter 01 not. 


Tai'.lp snowiNo lur. Vauiahons in RicicnETnAVoiXNV 
Ki MjiKii. KTo.. or r.nrir.K AM) jMaruailink. + 


• * ^ICfttl. 

Reichen-tVollny imirdxT ‘A^'4 e.c. 
Iiisohihle I'ufty Jicids 8r*7&% 
Scihilil» fatty acMs , 

IhHyro * ii'tracti^oter 1 
(Zeiss; at • ’46*0 

Iodine ali8or]i1iori. . 

Sp. gi. luo" K/loo'' . j O'jinr 

Potash aijsorj»tioii. t 


Varliitiian:. 

e.c. 

8r»M)-8<i'C% 

4 •6-7-0% 

13-8-4 it 
3 ft;-42*0% 
O'HIOr.- -0122 
22 •01-22 98% 


Marpirine. 


(i-ft-O fi e.e. 

tmc-i- 

S-i SB 
SO-60% 
o-90i--rj,'! 


'I'lIK (nTKKPKKIINDKNOI!, ok tub PnYSlOAL AND OnUMIGAL 
CiiiTKitu IN THK Analysis ok JicTTnii-FAT. 

During 1901-2 over fo'ir Immlrcd ijtiiipliw of luillof were taken 
from farms or creameries iii various parts of the Uiiileil Kiugiom, 
inclmling the Orkney^, Shethimls and Hehmij'h, the siimjiles licing'- 
specially selecteii with tlf,; view aseerlainiiig by analysis Si6’ 
extent io wlvich the chemical ilatnre of Imtter-fat is ilependtnt on 
the climatic inlluenees to which llm cows'are exjiosed, on the 
nature and aiiinunl of the food snpplie)!, and uii the h^'ed, jityind 

* Krwn tJie Bejtort i»I the ollieiul jih-Uhh! fi'r iletermhmiE the perceiiUiEe of 
hiitliT-Ia' Ri liiiir/nnne (net' Tlir jtiiah/tt. lltiin. p. • 

t n,v Il^Uninp ItirliiiKmil, we Appeiiilix XXI. to tJie Khint fiei^rto/ ihf Hejtart- 
mfntut Comwitt^^ on lli^ltir It^'QulnUmut, IIMM. , 
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of lar.i4ition, .iTidiidloHMjcrasy of tlic iixUviclual <(w. Of ti!e 
cnlloch'd, wnv. fiHly ;ni.'jlys<*d in Un- (TovcniiiKMil 
£a)»ori’ifory, ainl Un- wliicli an* fully rftci»r«lofl in siip]>Ie- 

l.'» tin' i‘f}^)rl n lo. f»»rni l.lie M.l»j»‘ct of n ji.i[KT 

with life ml. ’’' Ia l»r T K Tijor|K, C.It, K.II.S. Tlie 
rt'snllsfiiv 'Uiniii'iri/'-'i in ih* ^nlfjoino-'l talilo * - « 


\ l'*? Miitipli-h (‘Xa’tiiliod 

• - p_. — - ^ 

'iih 5ia vimi'lrh 

. * ) » (S^l- ) (Til, j j 

U<‘h.lii'rt • U *-!!:■■ ■ | 

iiiMiiluT , 

^Y.\"(f \ M'.'i'lj - njuiu o-<H2f. - -yUO 1 

Sa|K>ni(ioUou <-411^.1 i | 

l.-ut . :i * Uf.l-i' I'li { 

•() 'Jin'!• --‘{-'U j 

iRitvro - rt'liacr-Mu* n ’ j 

(/jviss) at . 4.- 4MrM5'-;* 'Mr^ 3ir4 I 

S..luM«'acul‘ 1?; ! -r: i-rn \ 

ln>oliil»lc . [ U- i ■'■(•'i I • ‘1‘ ■'‘7‘7 ' 

■ • ‘ I . 


Or T1tor]K‘ iiifik'" tin* follnwiiii.' rouin.iMii •: - 
“U will Ih* w'i'is that, ’.n a J* n* lu! w-nst-, tin- W'lativ*' '.••iisir.y of 
liiiUcr-fiit iiicriMM'- ii' i!iy miiiiU'r if .'lulMii'nU'il T 

Tills wiiiiltl, (if 1‘xiirs , (iillcv fr'iiii liu wi'll-ktiuivi* luci*iii;it tlic 
■;lyo-ri(l(‘' cf !"« iiioii' iil-ir «i.'i^lil li.ni' :i ^:iv;ilci i!i-ii-.ily lliaii lln 
Slyccriiles Ilf liii'lii^li.'V tiiiii ii'-.l-l!' iiliirli .iiuiiii* iii liiiUc-r.” . . . 
“SwiiUiif.' Iii-'iii'ilv. Tnc viir'iaiicii^ i.i ilii’ Mpdiiiliwitioii SiiiiiliiTs 

iiri* ii^iiivorM* rulalI'-ii t(j lliC'i '*t lli*' lii'iclifrl-AN nlliiy valiics uini 
llic ivliiUvii.ili'iifiiii-.t . . Till- Xiciff 1111111I1CI-. };(.-ii('riill\;il-ci'CiiM; 
ill iiiaj.'iiiUi'ilf a- iIh- liciili' i-l Unlliiy valuw- iiicffiin!, liuttli.- rale 
(if lUmiimliuii i-i ii,"l regular.'X 


lici.'iin (IF A(jRia-|.Tn’.F Tl''^.rei. 

Sal' ‘if liiilter fii“pil‘ I'liif, 1902. 

WlicTP till' imijicrii'iii (if V‘l' '■ 

per (anil., it sliali i“ .. . l"i H'c pinpiw' "i tliy hale et l‘(e» 

mill f)riiL*K A‘'la, 197a la I.i!':', ""H' ... l.» po'vcd, tlia . 

««lie l,iiU.% is ii"t ;l«»iiiiic I'.' nt “ 

''''Thifi'},Siiiii extends t» (Inal Jinlaii., aiid caiiie iut' operatioD 
1)11 l.Atli May lim2. 

• I'hrm. ■'i'C, l!«l l‘|i. ’‘.'s 

. 1 ai::“;:Iti;::iII'S <*. 1 ... o..r.rs PMte-l te™i ai.- sver»K.. er the 

faiious aiiMtj'tid.ii 
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•Tlic l)r*]Kivl.iiniulAl Committee on ))nM4*r n*f#i1ations, in tlicir 
Kiiijil l{c]*ort. dalvd 1st IJKKj, vceomiiHoid : - * ^ 

(1) 'J’liat l.lio ligurc ':il, airivnl al 'hy (hi- Iteiilicrlr-Wolliiy^ 

molho'l, should l>r thi* liiinl. hrlow which a ])n'suu)|»li«m should he 
raised tli.'it InillxT is tio( L’'eiiiinie.. * 

(2) ^I'liat tile use of ]K*r ei nl^ of fsesiuiu' oil in (lie niaiuifacture 
of inarpi.-ine he. made coJiijmJ^iry. 

ft) Tiiatstej)' rhoiiM hel.iketi (oo]>huu iuhTnatiiai.il 4;o.(i|ieratiou. 

of tin- (’(yiiiuitl.ee, however, favoured tlie iJeieheii- 
Wollny ijuiuIkM’ of 2Ji iush^ail of iil. A tldnl memher, who did 
, not sign the Ifepfi-'. (»l t.lie staled in a se|»arati- report 

that he eousideied it would be “ liighly duugevous” !k» li.\ any 
Uiuit at ]>i'(:s4'iit. 


(’Ai.ori .\Tio\ oi-' Tiir l{i:si lts op .Milk Avmysks. 

AccoiMing to the “Sale ol ^Milt Ihguial11101'’(-ei p. I5:i). 
milk i^1ohe piesiimed not to he genuine if the mni-fally solids 
fall IkOow R'.') |«m‘ cent., or the milk-ial Iw-hu^ :) pereeiil. 

Tlie oaleiilaiion of tie* amount of a'Med v.alu in (lie ease of 
sainph‘s wlioM* non-lall\ ^•olTd^ fall below llM-ribovi- limit i'^ iiunle 
as FmIIow's : -- 

Since ST) iwarts of mm tati> solid« e^irri'spothhl-o Kki |i;irLs of 
geimiiie (?./.' jinunitiKihhi genmiie) milk, S paru ol non-fatty 

solid^ e/>nvs|)ond of genuine milk ; and lOU |Kirfs of 

the W'atcjiM wnnj»Ie. will contain 

»I(Kt '** * ^ = (ST) S) of added water. 

, o'f) ST> 

SiiKiu iig. -*^’**=l"07(fri8, we liiive 

lof;. i)f iKircuiitagi- of iiddcd waler - I •070,78+ 

• , lug. (8-.7 ]iei' cj'iil. (iS iioii-faUy 

M.U'Is flllllld). 

We will How cjiisidcr two I'Miitjjili s. « 

Exaiuplc 1. Rxiim|>1i> Tl. 

Non-fatty solids *. 7'liO |h'.I' «i-iiL 7 89 

Fat.2-80 „ 2-28 

Kx-aiiij.le ]. 8-,70- 7-(i0- O'OO. 

1-07058 • 

1<^'. 0-9 ■V9.7424 

l-02182=l(.g. Kcfi (t least 10 *jh;!' jjeiil. of ad^ 

» • walxr. j 

A inixture of 90 ])arU of gemyini ulilk ainl 10 ])ai+i of 

ad.^e.d xvaler sliould cxHitain 3-2-7 jier (sent, at last ofrfnt. 

The sainj)li! mntaiiis 2-8 |H-1-ta ut,, and lieiicc cootaitis (n-ojiortion-. 
ately a little more fat than that given in the, Regxrlation. 
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11 H'.'iO 

liw. O til- l 


III!], 


<)’Kri.i!i| J..;'. 7 'i:, fit li-.-i'it 7 [HT rciil. of jiililfd vator. 

A iiiiMMiv of ii", |i.ir!' 01 "■•Hillin' •milk ini'! pints of 
(Iilili'il tt-.ilci- slioiil'l I'niiiiiii, O'laxH i' 7 !l )II'|; . ■!■,. iit liijsjt of 
fat, Til.' "■Hill'll ('"iitiiiis .'iih t-jfi ]s'i' I'out.,’'iml is, lliereforc, 
IHil(i- 7 ‘) . . . . „ , •« 

- 1-77-- ‘ I'" * V |l'■!''!lt 111 milk fill as wml 

UrLliiis; 111 ll!.-* o'lM ivirl i.tjuilk“ <.n| 7 'i;ji nf fa!,, 

or 100 w-ii'l ‘•oiiiitiSi ‘ ' ol f.u.uhirli ii? luJuw 

‘Xi 


tl)(‘ niiinnnmi al! <\\v 
3 

to thi* extent of 7 [»ei 


15' jtiT f'-n; 

lit 


;1ji milk ha*.l In-- r iif 

of rl-s laf in a l'liti/m to lioino walcreii 


BuMii A'.im* I i n III* Hn.KS 

S;tU i-l IlHil, 

• 

1. Where n san![‘l*‘ of inilK luoi hen.*'iiijil- as ■. "'I, or 
sc|»arait*.«l. iff n-** *iv»'cl, milk) (•-•ni ii;..' II.ai. 3 pcr^'^'-ui. ot 

niilk-o»l, it‘iiiail )>t I**'-Tne 'of ih* S,Jt‘of 

and hru^'s A'-i-, i^Vo lo Ixi;', tinnl the i-mtrary i;- jirovivk •hai 
the inilk iy iiol In io/imiH tu .iie aI»''tra»’lion itiuelroiii of 

niilk'fal, or ilic jul'iiiion i)i-icio *»i waler ^ 

*2. Wlim’e a sanij'h of in!ll« im»i •iilk ftiphl u^ rl^unmed. or 

sejmnileil, or fOlnh'iiM'il, inilK) ‘•oiit.ini.*< hs-iS ih.'iii So ]*i’r of# 
inilk*s<*lj(l.s other tlian it •'liafl hr |)reMinKi| foi Ili« 

jiiir]«ih(*B of life Salt' ot K' "1 and Artt-a^lHih Ui^liriHh unlil 

llie conlrarv prmri. lhal the miik i- iml -j^inisne, l»v reason of 
the aiii'Lrartioii [iitrilroin of iiilk-M»lidy ftliier llian* niilk-iat, or 
the additjim tlicreS* ot v.au-r. 

The above lirt^JilationN \\liirli i-xtenfi to (h-eat lini.iii., ••aim- into 

force on Sept. J, UHU, and stili hoid 

Uegulation 3, howexor, vias revok**'! oy “Tin* Salt; oi Aliik 
tionHj lyiil,*’ and the followw^^ rtubMituleA for it: 

S^kiiiinu't^ or SVy«i/fi.W 

jyiiere a fiaiiiiile of skiiimml »r Heiur'ile'l milk (not. lieitif.’ era- 
dcnswl mnk)n)iilain‘*less tlian S'T pfci '‘ent. of milk s«)W*lsoiliei limn 
uiilk-tat, il shill! he iih’snmeil l'‘'r “f.l-'ie hale •' biK«l 

and Drum Arts, IM7;. In II»I7, imlil Ihc I'.iritary is mnuiil, thiil the 
milk’is not I'eniiine. hy •i'ii-*ii of eilher ihe in ilitnm Iheirt'Oof sfater, 
or I'hn iihsl'raetioii tlien frnm of milk soknls oilier Ihini iiiilk-tal. 

This Itognlalioii evteiuhs to KiiKlaiKl iinil ^Aalcs, and (lauic into 
Operation ou*Sept 1, UH-- 
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MILK ANALYSrS. 


T.utliV, «1VING TUK VKJufr.NrA«;p IKNOy OF AtlX'VATTY ^OLins 

(N.KS.) IN AIplk in wnini'iiiKjE \iih ni-i.o\v rnr Lk(j\j 
MINIMI'M ok h';* I'Rlt <5I NT. ' 


' Noii'tatt.x 



iS'ilncnry 

;; N..U fatty 


StiliUhj 

iti N I- s. 

Solllin 

> t 

— • -■# • 

in N.F.S. 

Solliis. 

in N.r.S. ” 

iPO 


' h'.‘» 


r-t) 


‘1 

;.l Tt; 

1 h 

31 -IJ 

■1 

10-47 ' 



• *7 

-2-9 i 

'2 

If.-29 *: 


4i»'41 

•8 

•il’70 


14’i2 ’ 

•4 

48-.»J 



‘4 

1-2-04 

•r, 

47’0i) 

1 6-0 

25‘ -il 


11 -70 

s 


i -1 

2S-J1 


lo-r.o 


44-71 

• *2 

27-oi; 

’7 

9M1 


•Vi 


2;.’H^ 

•s 

8-21 

•D 

4‘J .-if. 

•1 

21-71 

9 

7 Ofi 

h*0 . 


. ’h • 

2'5 

8-(l 

f.’S8 

•1 

JO'OU 

•{] 

2’J l.f> 

•1 

4-71 

•2 

:?s *8*: 

*7 

21 

•2 

:i-r»2 

•3 

o7 -iir* 

1 ’S 

20-0» 


2-:;r. 

•4 

‘if. 47 

! •!! 

18 •‘••2 

■! 

l-IS 


■01 1 -ov. 

1 < 

•0.; i 01 i 
! ! 

•or. *-U0 ’OT 1 

-Os -09 

S»btr:M-t 

_< 


• • i 

-.Ml -71 ’8-2 

■ill • 106 


A>. -A sjoiipit* of‘‘tiink’* i-i»iil.tii irnr of solids would 

thus show a'Jefti ieiicy ol ir>’2S*- ’71 — 


Tauli: showing 'iiik 7)lf!» iesov in Fat in CiiKAMr.n Milk. 


Milk-fnt. 

i)cni'ic4<*,v 
in liAt/ 

Milk lat 

lk•l)^•u•IlOy 
in I'iit. 

1 

03-Ho 

Milk-lat 

f In'flc-U'in'j 
in Fat. 

0*1 

on *157 

i-i 

2*1 

• 3‘I3«1 

•2 

MO’33 

•2 

00*00 

••> 

' 26-67 

•3 

oo-oo • 

< *3 

r.6-07 

•3 

1 23 33 

•4 

80 07 

1 

Sifii.l 

*4 

20-00 

•r, 

S3’3;j 

1 0 

fiO^OO 

•5 

16 67 

•6 

HO-00 

• -6 

4#*67 

•6 

i 13*33 

*7 

70-67 

*7 

43’03 

1 *7 

i lo-flO 

•8 

73*3:{ 

•8 

40-on 

i. ■* 

1 6 67 

•9 

70-00 

ro 

•;)6-67 

1 -9 

! 3-3!ii> 

VO 

<rt0»’li7 

2-0 • 

33-OH 

1 

• •• 


: -01 

1_ 

■02 i -O.-i I -04 

■Of.* -06 1 -07 ' 

- ■ 1 

•08 

;09 

Suiit.r^k« ] 0*33 

0-67 |l-00 i'l-.-iii 

1-67 2-00 1 2-33 1 

_ ! . 1 

2-67 

3*00 




Milk Analysis 


aPKClI-’IC OUAVITY OP MILK, 


m 
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PllK^KVATIVKS IN Mll.K AND ODWAM. 


rUKSKKVATIVKS IN IIiLK ANr> ChI'AM. 

Acwmiiiif' t(» Uic pi-ovihicius nf “Ti'c Viililir UtuiMh (Milk aiulr 
Ofc.un) 1912,’’ llic jul'lili'*ii of any jirc’vrvaLive 

Kiili-^Unco V^} iinlk (iii'si'iaraieil, ^kiinnlrl, rondonr-cil, aii'i 
(Irii'il utilk) ciT In civ.'iiii, coiilainnij» Ilian 115 jii-ri-iMit. hy wrij-ht 
of luilk-i'iK. i> jir-iliikiiod. Tliefidilitiuii of any tliickniiin^' hnli>rfiiic(* 
(/./'. tiinmle oi' lime, grlalin, slairh jiaslt*, «*tc.) in rn-aiii, wiictlmi* 
coiitpiinrig 4 ;»v?,»rv'alivc (irjtji't, i^- aI>o (’ream contain 

iiif: 115 per cciii.. or nn*rc i»\ wcju'hl. of inilk f.it ni.i\ coiilain iim oilier 
prcservaliv - lhan (i) hori'’ {u-.'% ImnN.or a niAiure ot those ]»re 
}<ervalne ^llh••Ulth•e^ ot (li) hydro^cii j>-io\itli 

]>y the Amcndiii:^ Older of the ahove (claled Keliruarv 8,1917) the 
maxiiunm anioiinl o) lioric pu-'ervative eak'iilated a*^ horie acid 
(Jl.jj5l»,) allowed in prc'-erviai eieam is(»'l per cent. Two lyp^’fl of 
lahel were ord.Ted lo he Used. (i) Presi-rveil enviin et ntaiiiino 
hone acid.nol. cxceedine pei*i‘enl.. (ii) I’n'Srrved ereani (]te?-<.\ifle) 
—with tlieaddiliou inea-h caM-oj tlie -taiemeiil “n*»t Miilalile lot 
infaiilv or iiiv.iluN” Tke above Urd*-j eaine into operation on 
April 2, 1917. * 

kh’INTN’K. , 

Hvdroehlorhle of «|inniue. Sulphate of i|Uinine, 

n.„ IM, 2|((\.ll.,,N..o.II,SO,1,^511,0 

, ^ -';j9(;7i;i. “ ' ■- iTu:!-':;! 

Perc'-iil.e^c poiojKisilnm. Pnet ul'i^re I'omjio.silion. 

(la,lk.4AA'. . 81*73 r.,.ll..,N..u, 73*55 

JUT. . . 9*19 II.S.I, . 11*12 

HaO'. , . . * . « 9 0S ll./J . . . Jf, 33 

100*00 lOOUO 

Tu convert * * Mii]ti|»l}('r!l.o}t to In* uiliiftl 

IM’1,211.0 l*223i; . 0*u87ll5 

1511.0 1*300 1 

Tincture of (|iiininff, Klk 191*4, cuntaiiiK 2 grains of quinine 
hydruchloi'ide in 100 c.c. 



MIXTUULa Of CoKFl!K ANII CHUJOIil. 


Ir.7 


j:. Ksn^unoN n„ tn 

MIXJIHKs (If; (^(IITKH A^il> 

i;i! iisfiE''I'HviF'''" r ■'"'i-'' 

il'.‘.fro■•', .. 

oili>,.f,„v ii„. ii,„i, , 

of'lt''.’fi'il'r.V.‘ r*'’''i'’ 'E' ' E.'E ” ''■•■!'Ill":'-; fi" 

a vv/lirli l' II • ■ ’ " " ■*'' Itll-”' I'lJiflU'll llll.» 

a wiMf,],., , .. ... _ 

^wiin-batl, „H i,„,. „ .|„ a[, 

IV.I.MlUCll U, ||„ llr.lV - |.. .... 1 ,.].. I, 

IreaUvi .iMiiMi. ' Ii: ''i;, a iiumii iMi-mt /.I'TO- 

wljik'ci.flc,. ivi„,iil:,;.h ,■ ,iiq i; • [..■iv, mas,., ’ 

I" ■leloi'i.iiiii lii. |. r., si’i lr..iu (111 wii.iiii,ii 

obtaiiK-il, tti- jiriiciT'' a- 


iift ■ — jM !.-.>uifcs.c i)( I'hit'orv. 

ai>'i 1' M , ..^l* ic(. foiind. 

. i'-?' .. j _ K 

o ;.. : :; i 

■ilia-- 1 ', ■ ;m. 

K iiJ, 

-I*,- 


Piiilin^a 1 , .\ofiini la I'HI.anil liic isiMonn i.iF lain i. 1 ik> 
way iiaf-jiy tMli-iilalfi. 

^'ol■e.- ll\ llio aliiivc iiii'l,li..il M \V.'I', J.iiu" I'fiianu'i; iIn-rai i-lk.nl. 
rexiilfci m-iii-ili-il in Tlw .IwiiVai^ '.ssi, 7, TC, in tlu* .-aH- of llic 
llii'kciilit'aii -‘(Vilii-i '* fvinijilniv 


TjKAI) IK 'rAlt!-,Vlll<; .\Sl|i ('ITIIIC AoTDX ANP IN’ flliKAM 

OF 'rAimn. 

MacK-iildiMi, in a Jii-jmrt* i" kli*'Oovmijijciit Hoard,*■ 
recouifluiiids the inlo]<iu]i nf a limit o! ir'Kt^ jier cfiil. (ajiproxi- 
mutely Ith.f'ram |H*r Ih.)of*IesMl as iinj'iirity in Uirtari^* aciu, citni*. 
acid'aiKi civain of turla'. 

« * lUiport (No. 2) ou Load ttod Arvenio in 'iarCarir Acid, Citric Acid %od C>eum of 

Tartar, 1U07. 
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aefKBK AN’I) CHICOBT TABi.n. 


TAI1I,K HHOWING THP PKIlCKHTAail (ly CiIICX)KT with COFFBK'rKOM, 
THK Pkrokntaok OK AQvmvi Kxtkaot. 


Kitnict iNiT 

I'Mlt. * 

ChifUirf p«*r 
cent. 

KxtriiPt per 
• cent. 

Clucory p»T 
coot 

EAtiiid |K>r 

cent. 

('hl4-ory per 

CVlit 

24‘4ti 

, 1* 

40-lO 

35 

55-28 

68 , 

*•92 


•-50 

* 36 

•74 

69 

25 

3 

41-02 

o7 

56*20 

70 

•84 

4 

•48 • 

38 

-66 

71 

2IV80 

5 

•94 

39 

57-12 

72 

‘76 

6 

42-40 

40 

•58 

73 

27;22 

7 

•86 

41 

5.^-04 

74 

•08 

8 

43-82 

4-2 

•50 


28-14 

9 

•78 

43 

•96 

76 

•60 . 

10 

44 •24* 

44 

59-42 

77 

29-06 

11 

•70 

45 

-SS 

78 

•52 

12 

45-16 

46 


79 

■»8 

13 

•62 

47 • 

•80 

80 

30-44 

14 

46-08 

48 

61*26 

81 


15 

•64 

49 . 

*72 

82 

31-36 

16 

47-00 

so 

62->? 

83 

•82 

• 17 

■46 

51 

*64 

84 

32-28 

18 

•92 

52 

63-10 

85 

•V 

19 4 

48-38 

53 

•56 

86 


. 20 

■81 

54 

64*02 

87 

-66 

21 

49-30 

55 

•48 

88 

34-12 

' .22 

'76 

56 

94 

89 

;58 

23 

5<»-22 

67 


90 

35-04 

24 • 

# *68 

58 

•86 

91 

•50 * 

25 

51 -14 

59 

i;6-32 

92 

i -96 

26 

•60 

60 

•78 

93 

1 36-42 

27 

52-06 

61 

67 *24 

• . 94 

1 -88 

28 • 

*52 

62 

•70 

95 

1 37-34 

. 29 

•98 

. 

08-16 

96 


80 

53 44 

64 

•62 

, 97 

38-26 

31 


65 

611-08 

' 98 

•72 

32 

. 54*36 

• 66 

•54 

99 

89-18 

33 

•82 

67 


100 

•64 

34 







0 



















Kuuii PRJifr^KiiVATlVBlij. 


m 


l’i’*;sKRVATn’i.>' 

rwr,imneu.l!lti<,i,s; - ' ' rcilli.will;; 

’^’'lhlT,lnf ’;;7 ;'f'■>• f,In,. 

•JX li, • . : I 1'' ... a...l 

tm 111 i.i.il, -il n.i .jil. u i.Ih I'uii.J Kiiii',|,iiu !»• cun 

(() Unit the unl_v |I1C-. I-Mi;.-,- wind, it thnl, i., |„h|ii 1 t.u ,i, 

iTciiiii he |.,„,c ur n,.,unvc.i ui h...i, „ „l n,,,] 

mill 111 ... .■A n-e.;.i.jr li-i.-, |„i'vent e.\|ire«ic(l aa 

borii. acin II,. ,.ii,.„.„; of»aiidi jiieci.iMitive lu l,e nuliliol 
ri\ u IjiItI i}J)ui. II t 

(rf) I lial. Ihc |.iv..er\,ii'.v, ]K.rmil,i,.i1 i.i |,e nseu in Iniii.., 

mi'i nimu.ii lie ni'l .r nii.Miii-e ..j |.,,|•|, aci .■■n,| 

liiiins, i,. ,„ n-e., i, . 

e.\firi‘>!si*<l U' luo ■, ’ 

(c) Tli.-Ii iiiiliVc,,. ;,I! ,„.,, 1 „ j,re|im.,’i,.i,.. mi, ||„. 

^ ii'-t' Oi iiiv.aI: ol lui.iiit •, • • ■■ ,i.li 

klluK 1 h' jJViii|,|inU‘(} 

(fi Ilial lilt* u^L' -I (•.■[iiPii ius III r.ht* s.i-{vt)'(*(i 1 .^- 

S»5rVrU ioif.i'- !i* I'l'ip'jn ill*']. * 

(;/> Tlml iiicjmf- hi jirf\ui.-i .itin-i hy ihe l*st.l!.^l^ti■ln■Ill of a 
N-]>arait‘ n»nr ol rtl*-u*n'-i. tu l)\ ilu* i.in <,{ 

tliveci oi, tli< ijural »;-a«‘nnii'IU r...ar.l, t*>i*un-iw 

Mijiei'Xlet 'll lA^-r llic iiM- ■»! |)[\'M*i-\ati\i- ami* cniuariit^', 

« iiiatli'i> ill toihl^, aiid III j»ri*j>ai'f M'iictliili'' (»i .su'’li as mat 

J,, 1)5,. 

Wiilt iv^mnl Ui ilu h.■.■jiitii.*ii-iain-i: iiiark"i\/). I»t\iiTua-‘iiH'i*, 
a nu*tiilH'i 1*1 till-* tJouiMii'in', |.uiiii- ii>r. ilir valw «.)' «fjj]H-araiiri* iji 
reinit'niij;; i(n»il.«n aj»|K*ti'-iiij;, .•iml iveMihiiu'iui.^ lli.il junri* tiian 
thi*. oqui\alclit ui liail ap-aniu1 iiulailic c< I'lier ]m t ]i(iuij(i .■'houiri 

)jc alluded to be adJeJ, Llie a<;iiial u5ed dei'iar,-*!. 


Aurknic in Fo^I). 

li the Final RejM^rt of ibe lltnal (’uiiiiiiis«iun appointed to in- 
•(jiiire iiitu Arseiia^al J‘umuiii.i”, isvimd in Nuveitilior liKJS, thu 
CttUiini^^ionci'- slate U‘'Ol p. •>(•), tliai ‘ in um view it 

Woulc^ be i-nlireiv pr.-pir liiai ]»eifiii;.i<*s slu-iilil l»e iiijiusi-d under 
the Sale of Fuml aud*hrn^s^ A';ts upun arv vendor of l>eer any 
othtn* liquid foutl, <»r ol anv li(|ni'l entering iiitu the eoin]ioe<iUou 

* tiep(^rtof J}i’pai(uii‘nhv ('ftutmitir on /Vaorivttci’ii and Vulonrin/j .Viit'm m 
^ /’’wotf, JIIUI, )ip. x\x niid \x\> • U * 

t Secai»e Ciroiiliir lobUiMt )>y tl<< J-euii duvcrimiBiil Uoard, July II, lOiMt(reprinted 
la TTu-278). 
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DATA Ilk. IIKAT AJ^n TREBMO'CllKMiSTRY. 


ol' foixt, if liiiilirl is sliown by .ly odctjiiatc tost tn rnritaii^ 
ol* a ^Tain or more of arsenic lu llic ; and, ^^llll rci'ani Uf 

wjIkI food—no inaUcr wliethcr il. is lutbiiiully consumed ui lar^e 
nr in small rjuantiiK's, nr wbcthcr it is taken liy itself (like •golden 
syrup) or mixed with water (u* other snlMan. cs (lihr* chicory or 
‘carnos’)—.if the ^ul)stal^••c is sh‘.‘\vn by an luleipiate i^-^t ti> cfuiiaiii 
^iviiii of ai'sKiiic <«r tii.irc iirthe pound.'’ 

i\uf^. In the abo\e “arsiuuc” is taken bi mean arsmioit^ ojuUt 

w\o- ■' 

• Ih'tAT AND TiITU.MO (^IIKMIPTKY. 

The C.tj.S. unit of lieat is the calorie, whicli is the ipiantity of 
heal refjiiired to raise 1 j^rani of water Uiroiieb 1" (’. 

TbeMar^^e or major calorie is the ipiaiitity of In at rripiired to rai.M' 

I kiloi'ram of water thronoji i" C. in tins iieij;hl)oiirh<>fKl of lb' CJ. 
This i< tlie,metric mill of In at .•^dopted for leclmiral [•>irp»'ies and is 
known as the 

The Jlrilisli T ermal rnit(r».Th.l'.)istheanionntof heatre(]uirctl 
to raise 111>. of water tliroufrh I” Fah. in the neij'hbimrhood of (>(•' R 
llexice 

1 K.C.r.^ (or ajiproMinat.dy 4) IS.’ni.Lis. 

1 ii.Th.Lk —(ciiba (or apju’oxuimlely K.O.U. 

Tlic “Pound Centiorude Unit” is the quantity of heat requirtMl 
to raise 1 lb.,of water 0. 

'riie ratio of this unit l<» the Il.Th. U. is ol)vion-«ly that of the de^u’ec 
(Viitij'inde to, the dejnee Fahrenheit, viz. b : J) or 1 : 1 *.h, ami 
1 R'l'IiVU.—J—Obb^ ill. tVnlioraile liiiit. To convert Ih. (lent. 
Unite inlo,Ji.Th.U. niulttjily h\ two ami subtract one-tenth. Tims 
W(t00 of the former—16,000 ■ lOuO— 11,100 Il.Th.U 

The Evaporative Power (K.P.) of fuel is the nniuher of ]sttinds 
of water at«^12'' F.,which would he converted into steinn by the 
cornhubtion of 1 Ih. of fuel. The latent heat of Viajiori/ation of 
water is 537 TJenligiwle or 067 Fithrenlicit units,*hence 

32 p _ calortfic power ni calories 

067 537 

The values of the mechanical equiyAlcnt of heat, that is, the 
nuinhcr of unite of luechanical work etpiivalent to one unit of linat, 
or Joule’s equivalent (designated by the letter J;, aro usually taken, 
to be a.s follows:— 


TlniH, ttie <|iiutitit; of Iiaat thstwill ratio 1 lllox. tlimncli 1* C. ,wiil nuae its 
ecimviqetit, 212046 lb., throu(;l> 1'8° K, or 1 lb. throUKh 2*2046x r8BS’968' If. • 
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DATA ill HKAT AND TtlKUMO CIIRMJHTKV. * 


777 f<M)MHMnicjs ei|'ii\aK‘pt 

4^»i kild^'runrin'livj. 

4'1 RD jdiili'p ^ 


Di I ^{/^h.TT. (|j). Pali.)' 
1 il- 'itr. V. 

1 kil'iL»rani-(ifg 0. or 
cii-'rii-. 

1 cr;uii-iK‘j (.' (ir raiurir. 


Thr wah-r for iIm- hcril inuts to In nk- i. at (\ 

((i^' llic (i«'|.'rci' (>i uiiijp-'rat-un i.'- i-i iif inea'^iin'd 

liv llu' liydn*fTi-u Ih* rii. ?, 

•Hoat t'Vfilvu'l Ill f'.ii.I w.'rti'i'.’’rain ilt'^reo) un buriiii'tg 1 
*.;raii» of; - 


Hydro^^'ii t(‘wale- :n ■: <' 


Cuilioli lf> rii’)».ti' M • 

. R.osO 

n.iip"i* 

2,iH; 

AK'idlol (jib ..ii'.lt i 

7.1^1 

Aiilliranle 




J)iimiiili->ih.'‘oal . 


('I'ke tdry» . 

7 !‘*o 

W'lNjd {V\ uii J’’ |i t .■ -m V M- r i 

i Vio 

Wood olijiKo.'u 


JiipiiU 

..n.7^,MiU 

IVat (an 

'..M'lT 

' )> o';.." , 


I’flTol t']! gr. «i f)Sij 

]i,:cv 



SliaU; oil, 'I'.ir --d. inid < /-ou- f>il 

MK) 

Alelliylaicti .-jiiui 

.ti.l'OI) 

Jiiijiiid fnels lani'f {•(.i" ’ 

il o'ln?. |n-r p-iiu 


Tl»' ftlnn'f finm-f Jil'.'i i;ili-rlu 'n'lifK ill I'mund ' umtH 

per lb ul tiiibsliiui'c burnt. ' 


Till followiti^'l•es1l]l^ aiT U'" l‘o' : — 



Fuoi. 

. .''i cr- 

n.Tnr ptrlA. 

Tib I .'jper fSiib-M. 

Pol nd 
Ucnzolo 

'I'l* |»fl Cl’llt.). 

j 

! 1 T,S-I 0 

I 

.40 


ill lliC cast; nF flic!- .■„iil.iHi,i.L::.Mi’'.v'-" t'-."- cinlltlaw/mTatorilii 
vatiui (the line uauaih empinie 11 i- lliat I’J wliali the lieiit lila mloil 
liv the emuieiisatiMii ..| ihe :.Viiiu pnnlMml <.n eiiiiil.u-tmn loei 1 .J 
the slSIiseiitieiil canine.' al lln' C'.ii'lcii'.e.l WMcr iliiwn t,. HU K, it 

‘ilirlniled. AVIiol IIih'h.i la-t I'.nnc'l a.mite -f heal are iii't m- 

clirtAt, til.' mil .•alnnli.' i.ilm' i-"hla')ie.lT In m.Bt eal.j-inieler.-i tlie 
water pri 1(1 need by coii'Jiiist'oji ib c(*inlciise'j. 

The laU'in. heal, nf water (,CTinii- te},' 0 .; nr l« iii B-Th U. 
Thf latent heal ol ateain i.^nUT (iiraiii nen. I .) in »>. m 1 ..J h.t. 

• Thi- J..alo .« till- prmli. al imil "t '"'rt ''.'tlie ' ita. "I'leai. H eiinalr 111 
Villkm («i 10 *) iirntn of ’frus) 

h 




1 G 2 PK'J'KKffilNATl^ 01 <^ THIS CAIXtfilFlO POWftn OF wilu 

Tdk DKTERMinA'noy np Ttne Oai/iuiuc I^owku of 
Fuiot. »y Tjiowpson^s Oalorimktku. 

* 4 

Teeeiit. corapaiutive exjHiriiMMiU uil.li dilFrixmt tyjics of 
calormu tiT* liav«* coii -lM^iwly i«rov(5(l tlio supmorlty of ^inliloi s 
lUnid) (^iloriincU'r ub(i\t* all otlu-r forma, atill, owing to tin* 
of the it iii^ilvcly to cojik* inU) g^'iii'rul use at 

Aik! tiiiiei- Tliompsoii’s Caloviiaotor is sci largiOy iiwil, 
llif following (lct4ul> of in.'nii]njlat.ioTi an* givoii, so that Iho iK'nt 
rohiifts the^islruiiioiit is cii,iahli; giving max Ik* ohtainod.t • 

Tn the first phux* it shonUI hr iiotnl tlait lor r.o.*df- of an 
Unthnwitic cliaractf r, yielding t?jore than 87 }M‘.r <*.riil. <if voice, or 
for coke iUrlf, Thompson's C*Joriin'‘U*r is intf smt.**! as an 
indicator of their i‘Oiuj.>ava(ive calontu' poxxor. for llio siinidt 
I'easj.;*! that some of tin* caihon is so graphilii’ in its iijiliin* Llia* 
it xx'ili not hum }K*rf«M*tly xvImui mixed xxilli nilraf** and ohlcn-ali* of 
]K)tash ; hut with hltmninous and N'lni )>ilinninous co:ils the 
apjKuatu-fyields wry .sili-'favldry rrsull'. 

J*reparatnvn of t/o* ttimjdt of — Sample the nvd imtil an 
avmge iK)rtion ]»asses through au H-me^h .-.ii've. lalxt al*out 20 
gnirsof this ami niii through a O'^-mesh mi-w, hiking ejuv that 
tlie whole samjile scdeeted is ihiis tn*aied. 'rii‘*n dry at loo^ 
and ns(; the dried enal for making tiu lieh-Vininatioy. 

Preparatioj}* of thn oj'^diziwj mutitn. nitrate ami 

chlorate aw nsc'd in the )m>portion of J jKirt of nitrate Ut 3 «>i 
cliliti*jx1i\ Thejse ar.'j first thornuglily <lrie<L ground m parali I\, and 
MfU*d through a 30>mesli siexe- a liner powihr 1 h iug im-jmljeial. 
The jiowdt^s ai*c then mixed in the proportions sUitexl, and kepi 
in a we.ll-sUij)»K;red hottle. 

J^tjumilioii oftJmwhic^ Oxfoifl eoMnn i soaked in a inoderaWlx 
strong sokation of }Htiassiniii oitrale, and dried. When diy, it 
*Rlinuld hum a little too <pii(,kly. It should l]i(*n Ik*. ruhlHd 
between two pieces of elotli until it hums just freely eiioligli. 
Four cottoft stramla aw txx’isleil together, eut initi .{-inelf Imglhs, 
thomuglily di'ird, and put into a hottle. 

The j»rocf«w.—JJefore weighing* nut the (Ha., rcaid the 

teuiperatiire of the room, and regnlah; the teniperatufe of the 
water used hy the follF.ving table* 


ToTnpcTAtnrc of rooiu. \X ali'r nliotild be at. 


80 - F. 

(26■7” C.) 

70 K 

. (2i-l°C.) 

72” 

(22-2° C,^ 

64'- 

(i7-a"c.) 

67" 

(19 •4“ (;.) 

60'’ 

(15 6" 0.) 

60“ 

(IfiCC.) 

54“ 

(i2-2‘(;.) 

nr." 

(12'8‘<:.) 

r»o" 

(10" (1.) 

50° 

(10°0.) 


(7-8° 0.' 

42° 

(6'6° C.) 

40“ 

(4-4° (1.) 


* Sct*^>a|«jr hy Brame and Cowaij, 1003, p. 1230. 

f The detAila fcivun are (umdeiiHi-ii from t.hi! valiiahl«> (Kilter by J. W. TtioniaH in • 
tile CtuMimU News, 2&tli March 18H1, p. 136, with additiuua b| the autliur. 



l>liTPtUIINj\TION OF Tim OAUlHIFIO Po-<KB OF liDKI,. IfiS 
liiFto-d of wmply filling ,,p 

.TRiciiral^tn i]icasiinM»iil Jiiros,/fiw )|« c.r.., -mioK) irmm.v of 
fwalciMK'ciipv 1H81 (‘..r.. A t;.'!] narrow rvhndfr willi a sindo itiark 
Mi’ves t I inwL'siiiv 1]h' IjO ».f*. lo )•*• w’l.liilrawn Ir'in llu* Sfcoml 
hire bufijre jjoiiniii; in. ('n|. a llirriijoini-l«'r iiiio llii' waU'r ainl 

leave j(. there while wei«:li!«iir oni ..ml. :«i n. ihe iIvukI 

coal aie iiil'iiiialel\ ini)i»"| \\ilIi .lj{0 •'raiii" of (In- o,\i-ii/iny iMi\l.uie ; 
Wt with a sjmi.iila rail!* r shall in a nior.ir. InlviHhwe ih-- iiiivhnv 
iiK^> the «;yliii'l(’i a , t j're-'sni: m small j>oi'i.on'-’al a 

Ume wiUi a HMlu).e; -u- not • i|> i'lii nj the fme. ... .,iit 

ilK h>wer emi in the nrsuire 'rh(*i iv;,.] t.ln- Dn rmnm. ter.'Iiolii 
till' fnse^ ati«l j«lace tlie (wlii.fh i, -.miIi i^ slaii'l ami eoviM. •jiinkfs 
111 the jiir. Jin c«ilnlni'lnni -houhi (k'cu)*\ hetwia'ii om aiiit two 
UliiniU%s. At IL.'' eoucln-l'iii lln- vio|)cr»fh j,- (tjieiie'l I nl the Ijolr 
inove«l U|»aii(l flown in tie-Injiij.j uii.li lln- liifriiifinM'li i, the lallei 
beinj; ivad dim* «»!• f'-nr time-’, ainl il' itia\iiiiiinj reufim^ iniie'l. 
An example will nhow the iiioile ol ean-.iilaimg le-^ulU 

Teuijmratuiv of rof'm Do h' 

„ vvaUir after efimhuhii-m itT I 

hefore C'lnhuslifiii 

liicivai’e 

Kviijiorative intwei* of tin* cfnl. is. mnnlier ot ll». ot 
water al 2I’J P. evapfirate I In I 1). of ilie flncfi fo;o 



13*97 X 537c.alt*rie.s, i.#. jtraiie f>f '*«Ler he:itf*i] I' in* ] 
gram of the eoal. * 

j3’ii7xJ>(57 - l:'.r»09 Ih'ilidi Thenna! I’liit-, or iiuiiiIk*!- of |li. of 
water heatei! thi‘<nigh I I'V,,. In I Ih. ol the eoal. 

^Phe evajMirative power of the, eo.U in its urigin.il .•-t-iM* f-an hi* 
»tlc.ii]aU'c1 as follows. 


Suppose tile ahove eoal to have IJ'f* mmstiii.', 

then I lb. conUiins ’'S85 lb. of ilty eo.»i, 
ami '115 lb. of iiioistni*e, 

•8H5;<i3-97- I‘2 30. 

llie niiaiitity of beat reip'^vil to ratw*^1*115 lb. oi water frt»m 
(X)" K., and to convert the boiling watu* into sioanu l^ 

1 . 1 . (I5:> fOiJpx *115 jiounfl-ilegive J'ah. miils, 

ivl;4«-\khas an evajuimtive j«fwer 


• An'iulillUon of 10 per w’lil w inujU' n> r«« the hejit HlwnriH-il hj the ni|>)iei 
ryUinler tuni KtinnI innl hfr ein-Ujn tn*! lomi'hM.v ininn*»l It h:i«. i-ien Iniiinl t«» 
V<* too MHiiIl III ni.iHt KM 08 , ami an imrease U) 1& Ikt wjuI. bas tnieif hU^igeiitcii 
Iv bcUeuror-jfateBtiicr. ' 



SI.K(rrKlCA]j UMm 


IDI 

« 

Uciiw the evaporative pow«i‘ of tV orij,niKil coal ik 12'30 -»13— 

12-23 IK 

1 I m 

Since =l'iri, the anumiit to he finally tledinted is obtained by 

siin]>]> piiilti])lyiuf( iln^ nmnber by the anioiuit of water contained 
in 1 lb. ot * 

When till- nliiiwale jinalysis of a dry eoal is known, IIm- calorilic. 
value (in o^orios) «m be afifumiinafelif cale-ulal.ed by the followinj; 
formula: • • 

• y ' I HJ.10('4:51.M«ii FI ) + j 

!()(' I ‘ s / ) 

= 0+43-F2ri IF - f(l+Nj4 1 j +i-2-2 S. 

'niu>v the unalvH'' of a dry eon I ^.'^ive 

Oyu'ob; ir:m; ^(t+N):v(;i; so-tt. 

Ikiiw 81-4 X yiiO'M i:s ]2f) I ^ - :! (il + 1 ) 

+ :?2-2x<7 

=7333+J21fi + 17 

— • 

Mnhler’fe caioriinetcr f^ave 8020 ealories. 


Ki.rrrujCAi. rKiTS. 


1’1m‘ ohm ie the resistance oib-red to an unvarying' electric corn nt 
by a volumn of n*i;rcury at 0“ C., 14‘-1521 p-uins in inn.'.s, of a 
CAOislaut cross-sectional area, and of a length of 1(K:'3 cm. 

'riie ampere is rt‘j»res<'n1.e(i by the unvarung i‘l(*e.tn«’ cnrreni 
which, when* parsed through a JO per cent, atjueoiis solntjon of 
41ve# niti’ale, dejui.-il- silver at the raU* ol OOOlllH gnim per 
s(t(’-(>nd. 

The roll is the elec.tihul pressure Uiat, if sU‘a«lil.> aiijbed to a 
exmduct-or whostj resiKbuiee is one ohm, will la-odin e a curretit of 

one ampere, and T^hicli is ivpresented by 0 (>!174 ( ^ j of the 

electrical pressure at 15* (J. between tlie jiole^ of d standard (llark's 
CeU. 

TaBT.K of ^hiECTUO-thlKMlCAL EqTTIVAIjKXTS. 

(In grams per coulomb.♦) 


Hydrogen 
Potnasium 
Sodium . 

Gold 

Silver 

(Jopiier (ic) ^ 

n ('>ns) 

Mercury (ic) 

„ , (ous) 
Tin (ic) * 

.» (oiisi 
* Tlic coalonib 


0-0(>>f»10384 

U-000-10f.3 

0 *‘ 0002:;88 

0-000t>7ttl 

0-001?IS ^ 

0*001)3281 

0-000()f.62 

0*0010374 

0*00207-18 

0-0003058 

0-0006110 


lron*«*iis). 

Nickel 

Zinc 

l?l'K4l 

Oxyff II 

Chitti'iiic 

lodiin 

Bhiinine 

Nitrngeii 


til., ituaiitity of eldi-tncity conveyed liyn 


in one eecond (aleo called an unpore^ecuud). 


. 0-0002002 
0*0001935 
. 0-000;fi)43 
. . 0*000337 ’ 

. O-OOIOIW-^ 

. : *00008280 
.•0*000.1073 
. 0*i)01SH 
. 0*0008282 
. 0*0000485 
i:urre4t of one ampere 





KliECTRTOAli UNITS. 


1G5 

ITii! Vfiliics yivoii on Ji, 164 -in- olitAuml bv 
, 0 *O 0 fn)l(KiS 4 ((.In* r|('c,j|*(M'|i,'niu:ii i‘«|n5valciij of Uydixt^en) by 

« Vlirncy , 

The prefix inc*:- jneatth h niilUori l.ini(?s tin* unit, tovlik-b it is 
prefixed. . * 

llie iiiiero- ujoan.'vaTuilbmjl.li j>,'irl.of tbo unit to wliicli it 
is firelixe-l. * 

• Tilth «i inejoliiii if- a inii’'nu rjuih. atil 1 nu(rov<»il ifu iniilvuilii 
of a Vnll. 

Tin-wall l^ tlie p-'v>.r'>! nf 1 ;mi|H-rr Hawing Under 

|iUS'iiri'Ilf I xi'Ii || i‘j ot,( Imr-t |»'a\'r. 

1 kdiavalt [iHi'Mv'iih ,1 j'M'L-ii’, }»■) tun. 

i It I In-f'- |.n« .'V. 

i ••leiliK'.-d |.ciu(r- ’ lit wall,- Itw.'hjp'I'l Hi p,.) 

1 It.'i'.l’.—wall-H-f.iui'b. or .‘Vli x lO"' watt-.«-eoiids. 

] kilouatl-li'inr- ) .‘tl iiniir.". * 

1 Krrii'-ii or ni' l *]'• |njwci -- “.*» icili».rr:iimii''iiV' jK'i stic. 

- I'lJ.MJi tl.dk ]Kr nuu. 

=- WMllh 

)•{' '•-jiDW'i.’i. 

1 Jirifisii -I'C'ltN’i I’renci. v'i- ('ot'-. .1* 

ciieval). > ' 

Ik'Vrd ol 'I’rud^- Tnit 'ICiM.). k »j eonn.-pTeial 
*ie(lrlcai encrif^ i I tn imil- ol wn:i inn# emh, 

known ti.-> Ikiuni oi la.i'.-. 

1 Jl.T.lk- - IJ liorw pim'or-boiiri^ 


RULKS FOI; rilK t oNVIlSlON of ’lUKlIMtlVKTItir Dfi.I.UK'! 1‘Ui'M 
• OSK ScaJ I. INTO 


Tol'ijiivBrt 

lOlICA 

• * 

1 

^ K. intfi" C. 

Kirht Mibtui'T oti. T'.'ii ne.dijJ*- by :• anl divnl" In \K 

^ V. inte K. 

I'H^: sui'tfiiefUn'i i.y 4 and -itvide by 'X 

" (5 iiiit* ‘ K. 

,\in!ti))iv ny 1* ind 'livnle In tln'ii a«n) w2. 

'' 1’. iiiiti ■' K. 

Mnlli]>!v in*4 .iiid uivi (| b. 

" U. into '' 

Muliii !v In ? aii'l divnli' by -1. l•b‘•n iwid 3-. 

“It. into " 

Mmii|ih by r> fiiM divide ly ■? 


JVofe.-PiTliii|wt.lui.»ini’.U«l mil'for iW wiiivetsioii of "C. hOj) 1'. 
is the folitlvriiio* 

Douhlo the mimlH.r oi auliliwA one-leiith, then achl*^ 

I 




wrHEBMOMWmiO TABIiBS. 
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CONVKJISION OJ- Tnr, I>Iin(RKR.VJ' Tbbkmomkthio Suai.es. 
T,asi,i'. i. —coiUintu/t. 


Fahb. ' 

llt'lUilll 

Out. ' 

1 AMI.. 

Uiiinm. 

(I'HI. 

Kaiu; 

U< auin. 


»r*t5 

lU 

ISO 

30s 1 

I-2.-7 

15.;*:; 

260 


126-7 


]43(> 

170 4 

307 

12*- -.1 

I5'i*8 1 

250 

M(i-» 

120-1 

354 

1431 

17^*0 

3n6 J 

J2l*S 

152-4 i 

25? 

300*4 

1*25-6 

m 

H2-7 

IT"-;-. 

i 

1-21 -3 

151-7 1 

25/ 

]o.<> 

1*25 

' 352 

112-2 

]7r•^ 


12*-i' 

l.fl-1 1 

2.5'; 

99 -(> 

lil-4 

351 

14!-8 

177*.' 

•w-i ! 

12'-*4 

1.50*6 


99-1 

12 :; *9 

350 

141*3 

17‘.-7 i 

3"2 ' 


150 

2.14 

98-7 

1*2.“! *3 

3tn 

14o'0 

1 7 t' i 1 

M‘! ‘ 

■ ' 0-6 

110-4 

253 

98'2 

122 8 

348 

Mo-i 

jr:.--; 

3 - 1 O 

liO-l 

1 J ^*0 

2.52 

97*8 

12-2 2 

347 

11 (» 

175 


jl' 7 

1 l.s*:i 

251 

97 *3 

1-.!I -7 

345 


Kri 

20 '- 

Il '*-2 

147 8 

250 

S *6 -9 

121-4 

345 

130-1 

j7.;*o 

JoT 

11 ;-N 

M7*2 

240 

96*4 

120*6 

344 

13.S-7 

173-3 

2,'u'i 

ji:*3 J 

146*7 

248 

m; . 

120 

343 

1:;n 2 

172 *• 

29^. 

11(5-0 ' 

M6 1 

247 

95-6 

119-4 

342 

i3;*s 

172”: 

2(-l 

116 4 


246 

95*1 

I1S*9 

341 

137*3 

171-7 


116 

14.5 

215 

91-7 

il3.*l 

340 

130-0 

I7f 1 

2 O 1 . 

115*6 

II1-4 

2'4 

91-2 

1J7*8 

330 

i-;o*4 

i’"*0 

2-.I1 

115*1 

: 1 ‘ -0 

24.5 


117-3 

338 

13(5 

j7». 


111-7 

11.5*3 

242 

-i.‘5 

liii •( 

337 

135*6 

JO:-4 

2-'0 

114*2 

142*8 

241 

» 9: -»«' 

1 

33(5 

i3:.-i 

1 

2ss 

113-8 

!42-2 

240 

92 4 

) i6 

335 

135*7 


*2'7 

li;5-3 

141-7 

231f 

9*2 

, 11 ;. 

334 

131*2 

167 N 

2.'.6 

112*0 

141-1 


9J*6 

1U*4 

333 

I3.;*s 

lt57 2 

2.s5 

ll-J-4 

110*6 

•237 

9 Cl 

113*9 

332 

133*3 

ll»'i*7 

2S4 

U's 

140 

•236 

9^-/ 

11.3*3 

331 

132-9 


2;6) 

]1T6 

130-1 

-J35 

* 90-2 

n-'*8 

330 

132*1 

l*>.‘‘'l5 

*’S-( 

111-lj 

i ;is -ji 

£34 

89-8 

fl2-9 

320 

13*2 

P57. 

•2S1 

1111-7 

13'^ *3 

23:> 

,S9S 

8«T*7 

32S 

131*6 

164*4 

2^0 

110*2 

1 . 57 -s 

232 

88-9 

111*1 


.U5J*I 

103-0 

-J-9 

10.»*8 

137*2 

23 J 

88*4 

110*6 

325 

130*7 

1()‘.*3 

*27-8 

100*3 

136*7 

230 

SJ? 

n<i 

325 

130-2 


•c; T 

ios*y 

13(' *1 

•229 

mu 

109*4 

324 

120*8 

1^:2 2 

! *276 

l(^■l 

r:5-6 

2*28 

S--I 

10 s *9 

323 

1J1»*3 

1(51*7 

1 27i» 

lO'* 

1 5)5 

2-27 

8 '.-7 

lO.S-3 

323 

128*0 

101-1 

j *274 


1-4*4. 

220 

8-'.-J 

107*8 

321 

1*28 *4 

1(10*6 

1 273 

107-1 

i.33-0 

22.. 

85*8 

107*2 

320 

1*28 

l.;o 

'K‘\ 

]((6-7 

133*3 

224 

85-3 

106*: 

319 

127-6 

lti0*4 

' -27» 

106-2 


223 

81*9 

l(»6 1 

318 

127-1 

i;.s-o 

j 27(1* 

105-S 

1552'2 

•222 

84-4 

105*6 

3ft 

126*7 

15S 3 

1 260 

10.5 *51 

131*7* 

221 

84 

105 

316 

126-2 


‘ 2()H 

i04-0 

i;n-i 

•220 

83-6 

104*4 

».H5 

1-25*8 

157*2 

: 267 

m 4 

i»o-fl 

219 

83*1 

103*9 

314, 

125*3 

156*7. 

i 1*66 

104 ' 

1a80 

218 

"8-2-7 

103*a 

313’ 

liM *0 

156 I* 

! 

103*fi 

120 4 

217 

82-2 

102*8 

312 

1*24*4 

155 6 

i -21)1 

103*1 

128*9 

216 

81-8 

102*2 

sft 

124 


:(.:; 

1027 

12S'3 

215 

81*3 

llfl-7 

SiLl 

l‘/.:V6 

151*1 

262 

102-2 

427*8 

2J4 

sn-9 

*101 -1 

309 

123-1 

15:5*9 

9 

261 

101-8 

127-2 

913 

80 

100-6 
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THKUMOMRTRir TAlpTm 


CoilVKiUliiOl) UF TJIK 1 >IFFKI;k¥<T TlII’liMOMKTRIO SOALK^. 
Tabi^k. 11.— ctndStwd. 
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(JPHVKIKION OK TIIK (•lI.FWlKiri' TnKRMOMBTRIO SUAI.KH, 
« __ Taji*; J],— miJiiiwif, 




